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The artist’s drawing shows the finishing stands of the 


continuous hot strip mill for rolling steel strip up to 
24 inches wide, which was supplied by the LOEWY 
ENGINEERING COMPANY LIMITED, LONDON. 

The back-up and workroll necks of all six finishing 
; stands are mounted on Timken tapered-roller bearings, 
made in England. 


BRITISH TIMKEN LTD. 


what NORTHAMPTON ; & BIRMINGHAM 


Tel Northamp 4921/8 Telegrams: Britimken Phone Northampton 





Subsidiary Companies : 


Fischer Bearings Company Ltd., Wolverhampton. 
Timken-Fischer Stockists Ltd., Birmingham 


TAPERED-ROLLER BEARINGS 
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NEW AND 
SECONDHAND SEND US DETAILS OF YOUR REQUIREMENTS 


Our Stocks Include : 


Machine Tools, Power Presses and Sheet Metal 
Working Machinery, Hydraulic Plant, Electric Genera- 
ting Sets, Electric Motors, Switchgear, Transformers, 
Air Compressors, Boilers, Diesel Engines and other 


Power Plant, Chemical Plant, Cranes, Locomotives, 


Plastic Moulding and Rubber Machinery, Pumps, 
Track and Wagons, Tanks, Steel Sections, Tubes and 
Fittings, and every kind of Modern Secondhand 


g0M THE LARGES 5 
gf0CKS IN GT BRITaiy GEORGE COHEN 


SONS AND COMPANY LIMITED 


WOOD LANE, LONDON, W.12 ’Phone : Shepherds Bush 2070 
"Grams: Omniplant, Telex, London 


STANNINGLEY, NEAR LEEDS ‘Phone: Pudsey 2241 
‘Grams : Coborn, Leeds 
And at KINGSBURY (NEAR TAMWORTH) - MANCHESTER * GLASGOW 


MORRISTON, SWANSEA NEW Le BELFAST * SHEFFIELD 
SOUTHAMPTON - BATH 





You see these Graiseleys everywh 


now, carrying loads up to 20 om 


\ N\ backing into awkward places, tai 


sharp turns and confined space: 

Lheaper , than any other form of transport sss sore ss wen 
' day for about 3d. The single hand 
is used for forward and reverse dr 

braking and steering, so no skill 

necessary. There are no fumes ¢ 

noise. At night they are sim 

plugged in and forgotten. The aut 

matic cut-out switches off wi 

the batteries are charged. May 

arrange a demonstration for you wi 


your nearest Graiseley service depot 


Ne m , e ’ 
0 woncler Uhre are more Graiselays iu, daily use Thin all otter makes combined DEDESTRIAN CONTROLLED 


DIAMOND MOTORS (woLverHAMPToN) LTD. | FLECTRIC VENICLER QDR 


UPPER VILLIERS STREET, WOLVERHAMPTON 
Tel: 22951 















Type ASD starters 
are intended for 
general industrial 
applications. 


METROVICK 
air-break 
star-delta 

starters 


The Metrovick reputation is based on sound 
engineering design and good workmanship, 
The standard is maintained in the type ASD 
| series of starters which conform with BSS. 

587. They are suitable for squirrel cage 
motors up to 25 H.P. 650 volts. Write 
i for full technical details. 


‘ 


i METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHESTET 


Member of the A.E.I. group of companies 


Tie @lel@@@ Control Gear for all Motor Drives 
HIJA 006 
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NOTICE TO READERS 

All letters intended for insertion in ‘The Engineer’ ox containing quedtene hudtite 
accompanied by the name and address of the writer, not necessarily for publication, 
but as a proof of good faith. No notice whatever can be taken of anonymous 
communications. No undertaking can be given to return drawings or manuscripts; 
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PUBLIC APPOINTMENTS 
UNIVERSITY OF QUEENSLAND 


— 
SENIOR LECTURER IN CIVIL 
ENGINEERING 








are invited for the ition of 


C.. PAGE HANIFY, 
Regis 





LINDSEY COUNTY COUNCIL 
EDUCATION COMMITTEE 


SCUNTHORPE TECHNICAL COLLEGE 





FULL-TIME APPOINTMENTS 





tions are invited for the following. FULL- 

APPOINTMENTS commence in Sep- 
2 

Lecturer, Re wat: we te See anata’ of 
Certificate echanical 


THE 
PUBLIC APPOINTMENTS 





PETERBOROUGH JOINT 
EDUCATION BOARD 





PETERBOROUGH TECHNICAL COLLEGE 





ASSISTANT TEACHER (GRADE B) 





NP TEACHER are invited for two posts as ASSIST- 

A R (Grade B) in the Engineering 

Departme: Salary will be in accordance with the 

quan af ie Barchon echnical Report for Grade B 

Assistants (£490 by £25 to £765, with additions for 
and training). 

he successful candidate for post No. 1 must be 


able to teach theory of machines and theory of struc- 
tures to Higher National Certificate level. Qualifica- 
tions, or equivalent. 


successful candidate for post No. 2 must be 

able to teach electrotechnology to Higher National 
Certificate level and the ability to teach some mech- 
anical engineering subjects below Ordinary National 
Certificate level would be an additional qualification. 
Qualifications : Degree or equivalent. 

Teaching experience is desirable for both posts. 

Furt — and application _— Kl 
sent by undersigned on receipt of a stamped, 
addressed 


foolscap envelope. 
LESLIE TAIT, 
Bd ion Offices, i ucation Officer. 
ucation 
Town Hall, 
Peterborough. E8886 





HATFIELD TECHNICAL COLLEGE 





TECHNICAL & DESIGN ENGINEERING 
DEPARTMENT 





Applications are invited for the following posts in 
the above new and expanding College. 
(a) LECTURER in AERONAUTICAL ENGI- 


ENGINEER 


PUBLIC APPOINTMENTS 


DOCKS AND INLAND 
WATERWAYS EXECUTIVE 
(HUMBER PORTS) 


DRAWING-OFFICE 








SECTIONAL HEAD 





Applications are invited for the pet of SEC- 
AL HEAD, Drawing-office, Civil eer’s 
eis Hull, Salary range £714 15s. to 


plicants must be conga and experienced 

ial orced concrete 

The candidate selected for appointment will, 
where eligible, be expected to join a epee sd 
superannuation scheme, and in this respect to coney 
with whatever provisions are decided upon later 
the staff of the Executive as a whole. 

Applications, giving details of oe. ex) ve and 

resent position should reach hief Docks 

anager, Docks and Inland AE. foe 
Dock Office, Hull, not later than 14 days after the 
publication of this advertisement. E8913 





HER MAJESTY’S COLONIAL 
‘SERVICE 





PUBLIC WORKS DEPARTMENT 





EXECUTIVE/ASSISTANT ENGINEERS 





Ap petontions ome itt for the following posts 
ee wey LL arg, | ENGINEERS, Public 
rks Department, Uganda. 

is on prob for permanent and 
pensionable establishment. Salary in the incre- 
mental scale £655 to £1320 p.a.; starting salary 
determined by age, experience and war service. 
T y, variable, non-pensionable allowance at 








NEERING. Applicants should be of G or 
equivalent standard and be able to lecture in aero- 
dynamics or aircraft structures and design to H.N.C. 
or + AE. oe standard. Industrial and/or 


is desira 
ob) ASSISTA 


NT LECTURER, GRADE B, in 
ELECTRICAL ENGINEERING. Ap) ered 


should hag = ~ be of Graduate or 
will given to candidates 





Engineers or an 
Experience in industry 
apd some gencral subjects, s0ch as Workshop 

some as 

tions, dra’ or science. Candida’ hold at 
least's Full echnologcal Cerieat ofthe Ciy and 
Gane, 6 Santen Stee ont aS have 
ence in » together with 


F. J. BKeeCK, 
Director of Education. 





LANCASHIRE EDUCATION 
COMMITTEE 





TECHNICAL INSTITUTIONS 





WIDNES COLLEGE OF FURTHER 
EDUCATION 





ASSISTANT LECTURER, GRADE A 





Applications are invited for the marty Post :— 
Required in the in Sept- 
ember, an ASSISTANT LECTURER, Grade _A, 

_* i One. dard. 
engineering subjects mainly stan 
Qualifications: Degree or Me P. with industrial 


experience. 
Salary, Technical Scale, £415 by £18 to 
£670, plus — and training aliowances. Com- 
mencing will depend on industria! and teaching 
after the age of 21. 
Application form, obtainable from the Borough 
Education Officer, Education Office, Lugsdale Road, 
Widnes, should be returned as soon as possible. 


A. L. BINNS, 
ou Chief Education Officer. 
unty Hall, 
Preston. E8925 





BEDFORDSHIRE EDUCATION 
COMMITTEE 





LUTON COMMITTEE FOR EDUCATION 





LUTON AND SOUTH BEDFORDSHIRE 
COLLEGE OF FURTHER EDUCATION 
Principal : W. F. STEPHENSON, B.Sc., F.R.LC_ 





GRADE A ASSISTANT 





Applications are invited for the post of Grade A 
ASSISTANT in the t to 


Teaching experience desirable. 

Send s.a.e. (foolscap) for application — which 
should ote eee ee oe ee appear- 
ance of this advertisement, to J. A. —, Borough 
Education Officer, 63-69, Guildford S treet, Luton. 


with experience on aircraft electrical installations and 
equipment, and it is hoped that the successful candi- 
date will be able to develop courses in this field. 

(c) ASSISTANT LECTURER, GRADE B, in 
MATHEMATICS. Applicants should possess a 
Degree in Mathematics. ference will be given to 
candidates who have had experience in some field 


engineering. 
PO staff at Oe will + eid to under- 


Salary ke : Lecturer, £940. ty £25 to £1040 ; 
Assistant Lecturer, Grade B, £490 by £25 to £765 
plus additions for training and experience. 

ey forms (S/A envelope) may be obtained 
from Registrar, Hat Technical Sorry 

Havheld Herts, to whom completed forms should be 
ret as soon as possible. E8869 








DORSET COUNTY COUNCIL 
EDUCATION COMMITTEE 


SOUTH DORSET TECHNICAL COLLEGE 





ASSISTANT TO TEACH ELECTRICAL 
ENGINEERING 





Applications are invited for the full-time post of 
ASSISTANT to teach electrical engineering and 
allied subjects in courses leading to the Ordinary and 
Higher National Certificate and the City and Guilds 
of London Institute examinations. 

—k according to Burnham Technical Scale, 
rade 

Application forms, which should be returned 
within two weeks of the appearance of this advertise- 
ment, may be obtained from the Principal. South 
Durset Technical College, Newstead Road, Wey- 
mouth. (S.A.E.). E8862 


HARRIS INSTITUTE TECHNICAL 
COLLEGE 


PRESTON 








ASSISTANT LECTURER IN CIVIL AND 
MECHANICAL ENGINEERING 





Applications are invited for the above post. Candi- 
dates should possess a Degree or equivalent qualifica- 
tion and should have had good practical experience. 

he duties will include teaching in Higher National 
Certificate courses. 

Salary wili be in accordance with the Burnham 

Scale, Grade B. 


Forms of paper may be obtained from the 
undersigned, and should be completed and returned 
within two weeks of the appearance of this advertise- 
ment. 
T. M. NAYLOR, 
E8817 Principal. 


CIVIL SERVICE COMMISSION 








POST OFFICE 





ASSISTANT ENGINEER 


The Civil Service Commissioners announce 
open competition commencing 18th Anepet. 1953, 
for not less than 33 posts for men, Age 174-23 + on 
Ist March, 1953, with extension for regular service 
in H.M. Forces. and, up to two years, for other 
Forces service or for established civil service. 

For particulars (including prospects) and applica- 
tion form write pene y postcard) to Secretary, 

ivil wi Burlington = ave og 


quoting No. 159/55 Appi So 


London, 
forms must be returned by 25th June 1953. 





the rate of 30 per — of basic salary (maximum of 
£300 p.a.), also paya’ 
Candidates must hoid a_ recognised yen 
Degree or Diploma | in Civil Engineering ca 
p from S T and Il of the A-M.LC.E- 
examination, plus at least two _— approved 
ee experience, or be A.M.1.C.E 
will be requi d to perform the 
usual aan of qualified engineering assistants. They 
should possess a sound knowledge of building 








construction, construction - maintenance of 
bitumen-surfaced roads and, ible, a know- 
water supplies. 


~~ of sewerage works and 
ull details on application. 
Apply in writing to the Director of Recruitment, 
Colonial Office, Great Smith Street, London, S.W. a 
ging briefly age, qualifications and experience. 
ention the reference number CDE 112/903. hoses 





CROWN AGENTS FOR THE 
COLONIES 





ASSISTANT ENGINEERS (CIVIL) 





June §, 195 
PUBLIC APPOINTMENT; 


CIVIL SERVICE COMMISsioy 


__ 


R.N. SCIENTIFIC SERVICE 





















SENIOR SCIENTIFIC OFFicg, 












Tee. Civil Service Commissioners inyite ,, 
tions for three pensionable posts as R 
ENGINEERS (Post (a), Structural ; “Pos 
anical ; Post (c), Mechanical-} 


















fications, but 
profess: onal 







Sumaelation “a 
design and development 
ment of modern techniques and new plastic the: 
os maintaining close liaison with the \, 
Establishment and keep 
in den touch with similar Tesearch organisaiy 
Post (b), p in the di 
— devices as s capstan ge winches, pest 
mechanisms, 4 
s, mechanisms for Hl H.M., submarines and ; 
or the handling of — and Other sip 
Post (c), problems arising in the de 


umps, oe, valves, and —s 
f di jose connected with water sup) yf 
fighti: magazine » escape n 
ao control, &c. —M 

— 2 ~ £781-49 
(women) "1649-48 5. Starting sal “ 
assessment of successful candidate's qualificay 


and ex; 

Furt! particulars and application forms § 
Civil Service Commission, Scientific Branch, Trigi 
House, Old Burlington Street, London, W.1, quo 
No. $4212/53. Application forms to be returned 
18th June, 1953. 






















































CROWN AGENTS FOR TH: 
COLONIES 









ENGINEER (CIVIL) 


ENGINEER (CIVIL) required for alternate pe 


in the London office and 


party being formed for that Purpor, i 
field work Pill occupy part of each year, the re 
being spent in the London drawing-oftice 
data collected, and making necessary calculi 
and drawings. The a | bes! be aa! 
temporary basis Ss two or three y in the 
instance. scale £1250 by £50. ee "£1454 
Pay addition to basic salary 10 per cent o 
per cent on second £500, 24 per cet 
salary over £1000. Extra duty allowance on } 
annual salary plus pay a also payable 
present. This all ly 8 per 
where basic salary does "aan “exceed £1350, b 
Special overseas allo 





















ASSISTANT ENGINEERS (CIVIL) required for 
the London Office. Salary scale £575 by £25 to 
£750 by £30 to £900 a year. The £575 minimum is 


linked to entry at age 25 and is subject to increase- 


at the rate of one increment for each year above that 
age up to, but not exceeding, age 34. Pay addition 
to basic salary 10 per pony on iret £500, 5 per cent 
on remainder. Extra duty allowance of 8 per cent 
on basic annual salary plus pay addition also payable 
at present. Engagement will be on unestablished 
terms, with a p . after fi y service, of 
appointment to the : established and pensionable staff 
in due course, vacancies permitting, and of promotion 
to a higher grade. 

Candidates must be Corporate Members of either 
the Institution of Civil Engineers or the Institution 
of Structural Engineers, or, if below the age of 26, 
have passed the Associate Membership Examination 
of either of these Institutions or hold an exempting 

hey must be good ughtsmen and have 
experience in a civil engineering, railway or 
structural firm’s drawing-office. They must be 
capable of pi ing detailed of bridges 
and/or buildings i - a and experience in reinforced 
concrete | be an advantage. Duties will 
entail a Bony designs and specifications for 
steel and reinforced concrete structures and 
civil engineering design work. Applicants should be 
prepared to spend part of each year in Nigeria for the 
next few years, if so required, on the investigation of 
the strength of road bridges. In this event special 
overseas allowances are payable. 

Apply in writing to the Crown Agents, 4, Millbank, 
London, S.W.1, stating om. name in block letters, 
full qualifications, and rience and quoting 
reference number M2A/3000 ‘EH. E8897 








HALIFAX AREA HOSPITALS 
MANAGEMENT COMMITTEE 





GROUP ENGINEER 





Suton invited for post of GROUP ENGI- 
NE! cER to be responsible for operation and co-ordina- 
tion | hap mye Fate services, including staff of trades- 
men for a a seven hospitals i in the Halifax and 
Tod must be apprentice 





or otherwise pa trained in mechanical engineer- 
ing with practical experience of —— plants, steam, 
ntenance —e" 

tes 


in uae FB amt oy 
cate. Post vacant al ag 1953. 
ee Oe ee ee See 





subject to ting 
age, training, qualifications and experience, together 
with the names and addresses of three Persons 10 to 

poe reference ma; ng tg to be forwarded to the 
Infirmary, Halifax, 


by ‘30th June, te dan 


E8691 


















whilst actually serving in Nigeria. 
Applicants must be Corporate Members of 
Institution of Civil ineers or hold an equiv 
ualification and must have had experience of} 
ign and construction. 
Apply in writing to the Crown Agents, 4, Mi 
rr .W.1, stating age, name in block le 
Pr 2A ont ications and experience, and c 





BRISTOL AVON RIVER BOAR 





APPOINTMENT OF ENGINEER TO 
BOARD 





Applications are invited for the above appoint 
from engineers having the qualifications and ex 
ence appropriate to the position of CHIEF 
NEER to a River Board. The salary will be wi 
the 9 sanee of a per annum. 

d to submit full partic 
as vo age, quaiionsions and experience (together 
copies of three recent testimonials, or, alters 

the names of three persons to whom reference 
be made), to the undersigned not later than 29th 
1953, and to state if appointed when availabé} 





commence duties. 

The appointment is subject to the Local Go 
ment Superannuation Act, 1937, satisfactory m 
examination, three months’ notice on either 
and so far as may be applicable, to the Nas D 
Joint Council Conditions of Service. 
candidate will be required to provide his own ® 
car and will be paid National Joint Council allow 


G. M. YATES, 
Clerk to the Bos 






18, Bennett Street, 
28th May, 1953. 


MINISTRY OF CIVIL AVIATIO 




















INVESTIGATING OFFICER 












The Civil Service Commission invite applic 
from men for one (possibly two) pensionable? 
in the Accidents Investigation Branch, | 
London, but may be required to carry out inve 
tion in any pert of world. Candidates must have 
born on or before Ist January, 1924. Candidate 
be of god education and able to compile te 

4 ide experience of aeronautical engi 
and inspection up to et maintenance eng) 
red “B” “D” essential. tf 
ex Inclusive salary 
rising to £760, 


Application forms and particulars from, 
Service Commission, Scientific Branch, Tt 
House, Old Burlingt Street, London, 
quoting No. S4218/53. Application forms, 
returned by 25th June, 1953. 
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The Coronation Honours 


An Honours List to commemorate the 
Coronation of Her Majesty the Queen was issued 
on Monday last. Among those in the engineering 
and allied professions upon whom honours are 
bestowed are the following :—Sir Peter Bennett, 
joint managing director of Joseph Lucas Indus- 
tries, Ltd., and chairman of the British Pro- 
ductivity Council, becomes a Baron, and 
Baronetcies are conferred upon Sir Percy Mills 
and Sir Herbert Williams. Knighthoods are 
conferred upon Dr. E. C. Bullard, Director of 
the National Physical Laboratory ; Mr. Sydney 
Camm, chief designer of Hawker Aircraft, Ltd.; 
Mr. W. J. Drummond, deputy chairman of the 
National Coal Board; Mr. E. W. L. Field, 
director of the Scottish Engineering Employers’ 
Association; Mr. S. W. Rawson, Director- 
General of Machine Tools, Ministry of Supply ; 
Mr. H. C. W. Roberts, Chief Inspector of Mines 
and Quarries, Ministry of Fuel and Power, and 
Mr. T. O. M. Sopwith, for his services to aircraft 
production. In the Order of the Bath, General 
Sir Ouvry Roberts, Colonel Commandant, 
Royal Engineers, receives the G.C.B., and the 
K.C.B. is conferred upon Sir John Cockcroft, 
Director of the Atomic Energy Research Estab- 
lishment, whilst the following become C.B.:— 
Rear-Admiral (E.) Alexander McGlashan ; 
Brigadier Alexander Anstruther, late R.E.; 
Major-General E. H. W. Cobb, late R.E.; 
Colonel L. I. Jacques, late R.E.; Major-General 
D. C. T. Swan, late R.E.; Mr. R. Cockburn, 
Scientific Adviser to the Air Ministry; Mr. 
E. T. Jones, Principal Director of Scientific 
Research (Air), Ministry of Supply, and Mr. 
E. B. Hugh-Jones, Chief Engineer, Highways 
Engineering Staff, Ministry of Transport. In 
the Most Excellent Order of the British Empire, 
the G.B.E. is conferred upon General Sir Frank 
Simpson, late Corps of Royal Engineers. The 
K.B.E. is bestowed upon Mr. W. H. Fysh, 
chairman of Qantas Empire Airways, Ltd.; 
Major-General C. S. Steele, for engineering 
services in Australia ; Mr. J. A. Carroll, deputy 
Controller (Research and Development), 
Admiralty ; Sir Greville Maginness, chairman 
of the Churchill Machine Tool Company, Ltd., 
and Sir Frederick Rebbeck, chairman of Harland 
and Wolff, Ltd. The following are created 
C.B.E.:—Rear-Admiral (E.) Robert Cobb; 
rows (E.) P. D. Oliver, R.N. (Ret.) ; Brigadier 

C. W. Fosbery, late R.E.; Mr. A. Agar, 
Retna of Davidson and Co., ’Ltd.; Mr. R. G. 
Baker, deputy chairman, N.E. Division, National 
Coal Board; Mr. E. Bruce Ball, managing 
director of Glenfield and Kennedy, Ltd.; Mr. 
F. §. Barton, Principal Director of Electronic 
Research, Ministry of Supply; Mr. R. W. 
Cheshire, Deputy Chief Scientific Officer, 
Admiralty ; Mr. D. D. W. Cole, Assistant Con- 
troller (Production), Atomic Energy Establish- 
ment, Risley ; Professor W. J. Duncan, Uni- 
versity of Glasgow; Mr. A. Fage, superin- 
tendent of aerodynamics division, N.P.L.; Mr. 
J. E. Hurst, director of the British Cast Iron 
Research Association ; Mr. E. A. G. Johnson, 
Chief Engineer, Ministry of Agriculture ; Mr. 
T. Lawrie, general manager, North of Scotland 
Hydro-Electric Board ; Colonel B. H. Leeson, 
president of the Institution of Electrical Engineers 
and director of Beama; Mr. F. C. McLean, 
deputy chief engineer, B.B.C.; Mr. K. C. 
Mann, Director of Works (Overseas), Air 
Ministry ; Mr. A. M. Mooney, Deputy Director 
of Electrical Engineering, Admiralty ; Mr. C. W. 
Moss, director of Vickers-Armstrongs, Ltd.; 
Mr. H. Nimmo, chairman, Southern Electricity 
Board; Mr. D. A. Oliver, Metals Economy 

Adviser, Ministry of Supply ; Mr. J. Rawlinson, 
chief engineer, London County Council ; Colonel 
G. E. Rhodes, Senior Engineering Inspector 


. Ministry of Housing and Local Government ; 


Mr. H. E, Sheardown, chairman of Cook, 
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Welton and Gemmell, Ltd.; Mr. R. B. Southall, 
general manager of National Oil Refineries, 
Ltd.; Mr. J. Summers, chief test pilot of Vickers- 
Armstrongs, Ltd.; Mr. Michael Milne-Watson, 
chairman of the North Thames Gas Board ; 
Lieut-Colonel G. R. S. Wilson, Chief Inspecting 
Officer of Railways; Ministry of Transport ; 
Mr. H. S. Young, Deputy Chief Scientific Officer, 
Ministry of Defence, and Mr. R. Gresham Cooke, 
director of the Society of Motor Manufacturers 
and Traders. 


Tonnage Replacements 

DurinG the course of his address at the 113th 
annual meeting of the Peninsular and Oriental 
Steam Navigation Company, the chairman, 
Sir William Currie, had something to say con- 
cerning the problems of tonnage replacement. 
The cost of new tonnage, he said, gave rise to 
considerable anxiety for in addition to the 
trading risk, which was the normal prewar 
hazard, there were political and economic uncer- 
tainties. Perhaps one of the major risks was the 
price of the ship which remained an unknown 
quantity until after delivery and since the interval 
between placing of the order and completion 
was a matter of years, a considerable rise in cost 
could occur. Under these circumstances, Sir 
William emphasised that the difficulties of manag- 
ing ships in unprotected world markets were 
immeasurably increased since ship’s service 
had to be sold without knowledge of its final 
price. With prices continuing to rise the question 
of money at risk required careful consideration. 
However, Sir William said, if price stability 
could be achieved it would give confidence 
to shipowners to plan forward programmes. 
He went on to refer to the crippling rate 
of taxation and mentioned that out of a 
net profit of £21,000,000, remaining after pro- 
viding for fleet renewal, £17,000,000 had been 
paid in taxation. He mentioned that the 
shipping industry was anxiously awaiting the 
report of the Royal Commission on Taxation 
and hoped that this body would adopt the prin- 
ciple that taxable income should be that remain- 
ing after provision had been made to meet 
replacement costs. 


Sir Sam Fay 


It is with regret that we have to record the 
death of Sir Sam Fay on Saturday last, May 
30th, at the advanced age of ninety-six. Sir Sam 
was born at Southampton on December 30, 
1856, and, following his education at Blenheim 
House, Fareham, he joined the old London and 
South-Western Railway as a boy clerk in 1872, 
thus beginning an association with railways 
which lasted practically throughout his long life. 
He joined the staff at Waterloo in about 1884, 
and from then on his promotion was rapid. He 
became second clerk in the traffic department, 
then chief clerk, and later assistant storekeeper. 
In 1892 he was appointed general manager of 
the Midland and South-Western Junction Rail- 
way. He returned to the London and 
South-Western Railway in 1899 as superintendent 
of the line and left it again in 1902 when he 
became general manager of the Great Central 
Railway, an office which he held for twenty 
years until his retirement—which coincided with 
the merging of the line in the London and North- 
Eastern Railway. Sir Sam was knighted in 1912. 
In the course of his career Sir Sam filled a number 
of important posts, including the Director of 
Movements at the War Office from January, 
1917, to March, 1918, when he became Director- 
General of Movements and Railways and a 
member of the Army Council. From 1913 till 
1921 he was a member of the Railway Executive 
Committee and of the Ports and Transit Execu- 
tive Committee. Following his appointment as 
chairman of the Royal Commission on the New 





South Wales Government Railways-and Tram- 
ways, he made a report on the working of these 
railways to the New South Wales Government 
in 1925. He was for a number of years a director 
of the Buenos Aires Great Southern and the 
Buenos Aires Western Railway Companies, and 
chairman of Beyer Peacock and Co., Ltd. Sir 
Sam served as president of the Institute of 
Transport for the year 1922-23. 


Search for Natural Gas in Britain 


IN the course of a statement to a meeting of 
the Institution of Gas Engineers recently, Colonel 
Sir Harold Smith, the chairman of the Gas 
Council, spoke about the decrease in the supply 
of good gas making coal and the increasing 
difficulty of getting it. For this reason, he said 
that every possibility should be considered, 
including the development of methods of using 
coals which would not normally be considered 
suitable for carbonising by orthodox means ; 
improvements in the efficiency of existing carbonis- 
ing processes and searching for new supplies 
of gas. The rapidly increasing cost of coal 
was, he said, another reason which pointed to 
the urgency of taking action for, since December, 
1951, increases in the price of coal and rail 
charges had added some £18,000,000 to the gas 
industry’s annual coal bill. All these charges 
had not been passed on to the customer as 
economies had been effected in the cost of pro- 
duction and distribution. Sir Harold went on 
to say that last year the Gas Council decided 
to consider the possibility of finding natural 
gas in this country and the help had been 
enlisted of Dr. G. M. Lees, the chief geologist 
of the Anglo-Iranian Oil Company. Dr. Lees’ 
advice had been sufficiently encouraging to have 
caused the Gas Council to express its willingness 
to conduct a large-scale exploration for natural 
gas, and discussions were now proceeding with 
the Anglo-Iranian Oil Company with a view to 
arrangements being made for this exploration to 
begin. It was expected that the work of exploration 
proposed would be spread over about five years. 


Science and Industry 

AT a luncheon meeting held on Thursday of 
last week of the National Union of Manufac- 
turers (Midland Area), Sir Ben Lockspeiser, the 
secretary of the Department of Scientific and 
Industrial Research, commented upon the radical 
change in our economic position compared with 
that obtaining fifty years ago. Although we were 
no longer unchallenged in the world’s markets 
and other countries had built up their own 
industries, Sir Ben deprecated taking a gloomy 
view and said that the proportion of manufac- 
tured goods in international trade had hardly 
varied while the volume had more than doubled 
during the period considered. The change of 
character of the goods, he continued, represented 
the real turnover in trade and this consisted in a 
reduction in the older and more traditional 
products and an increase in the goods of a more 
complex character. These particularly referred 
to the metal-using industries, which now 
accounted for about 50 per cent of our exports. 
Sir Ben pointed out, however, that our share in 
the world trade of manufactured goods had not 
increased proportionally and thought that the 
cause was our failure to exploit fully the scientific 
revolution. This was a state of affairs which 
could be remedied and Sir Ben mentioned that a 
large number of research organisations existed 
to help manufacturers, and that membership 
did not involve a heavy cost, while the organisa- 
tions concerned could be of considerable benefit 
to firms too small to undertake individual 
research. Technical information, he felt, was 
not the sole solution of the problem of attaining 
a high productivity level, for, in addition, 
management should study products and processes 
to produce, as a result, more economical working. 


THE ENGINEER 


Present - Day Locomotive Working 
in Great Britain’ 


No. VIII—THE THOMPSON AND PEPPERCORN “ PACIFICS” OF THE 
FORMER L.N.E.R.—Part II 


( Concluded from page 756, May 29th ) 
By O. S. NOCK, B.Sc.,. M.I.C.E., M.I.Mech.E. 


The day-to-day running of the Gresley “* Pacifics” 


on the L.N.E.R. in the years 


1932-39 was an outstanding aspect ‘of British locomotive working before the second 
world war. Due to maintenance troubles during the war the L.N.E.R. decided 
not to perpetuate the Gresley front-end in post-war designs. The new locomotives 
have three separate sets of valve gear, and some performances of both the Thompson 
and the Peppercorn varieties are described in this article. 


GAINST the Aberdeen route, with its 

short, awkward gradients, its many per- 
manent speed restrictions and numerous 
intermediate station stops, the East 
Coast main line south of Edinburgh 
provides an almost ideal course for the 
operation of express locomotives at fairly 
constant rates of evaporation for long 
periods. In connection with the running of 
both Gresley and ‘post-Gresley “ Pacifics,” 
however, it is one of my regrets that the 





Northern,” on an evening when it was 
working the Aberdonian sleeping-car express 
from King’s Cross to Grantham. It proved 
a relatively easy task; the load was not 
heavy, by East Coast standards ; the engine 
was in first-class condition, and in 1946, 
when this run was made, the schedule 
demanded an average speed of no more than 
51-4 m.p.h. start to stop, over the 105-5 
miles from King’s Cross to Grantham. A 
number of delays were experienced en route, 
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45 per cent and 180 at the top of the bank, 
by which time cut-off had been reduced to 
30 per cent. Full regulator was used only 
on the fast rising stretches such as H unting 
don to Abbots Ripton summit and on the 
long | in 200 stretch north of Essendine, 
On these inclines a cut-off of 18 Per cent 
was shown, while for easier work “15” 
was used, often with no more than {50 Ib 
per square inch steam chest pressure, 
Maximum speeds were very much below 
pre-war standards. 

The run may be summarised thus :—- 

th of trip 
Booked time 

Actual time . : 
Time lost by signal and permanent way delays 
Total net time... aa 
Madman weeds. hae 

The engine was easily master of the job 
at all points. The action at the front end 
was very sweet and one certainly missed the 
syncopated effects of the Gresley con- 
jugated valve gear, when the beat was 
loud enough to be heard on the footplate. 
The riding of the engine was extremely good. 
But conditions were all so favourable, 
except for driving rain in the early stages, 
that with an engine in good trim one would 
hardly expect difficulties, and no significance 
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tenders are not fitted with closely graduated 
water-level indicators, like those of the 
G.W.R. and of the L.M.S.R.. It has, there- 
fore, not been possible to include in these 
notes a record of water consumption, which 
forms a most useful guide to the economy, 
or otherwise, of the performance. 

THe THompson “ Al/1” AnD “ A2/3” 

CLASSES 

I was privileged to ride on Mr. Thomp- 

son’s prototype “Al,” the rebuilt “ Great 


* Previous articles in this series were : No. 1, “ The L.N.E.R- 
2° * Class,” October 11, 1946 ; No. I, “ The 
December 13 and 20 


‘ traffic 4-6-0s."” November 4, 
11, 18 and 25, 1949 ; No. The Western Region ‘ Castle 
Ciass,” and 27, 1951 j No. VI, “ First Results from the 
Britannias’” April 4, 195 “ The Gresley ‘ Pacifics’ 
Coast Route,” aly 18 and 25, 1952, 
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Fig. 4—“* A2/3” Class, Thompson Design 


however, and in recovering time from 
them the standard of running approached 
that necessary with the pre-war afternoon 
“ Scotsman ” from King’s Cross, booked to 
average 55-6 m.p.h. to Grantham. The 
engine made a very easy and comfortable 
start out of the terminus, up the continuous 
1 in 105 gradient, through two tunnels to 
Holloway North signalbox, 1} miles out. 
In contrast to the usual pre-war practice with 
the Gresley “ Pacifics,”” which was to open 
out almost at once to full regulator, the 
driver of “‘ Great Northern” opened out 
wider with each successive shortening of the 
cut-off. Thus, from 90 Ib per square inch 
steam chest pressure on leaving the station, 
with full forward gear (75 per cent), the 
regulator was opened to give 160 lb, with 


a 
19in x 26in 
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Maximum valve travel 

Steam lap inside cylinder ... 

Steam lap outside ‘eacgine 

Cut-off in full 
Tractive effort at 85 
Total adhesive wei 
Adhesive weight + tractive effort a8: 
Brake : steam brake and vacuum ejector 
Tender Capacity : 


can be attached to any details of the running, 

By contrast, a more recent journey on 
one of the Thompson ** A2/3” class engines 
(Fig. 4), with the down “ Heart of Mid- 
lothian ” express, showed some remarkable 
work on certain sections. This post-war 
afternoon Scottish express calls at Peter- 
borough instead of Grantham ; engines are 
changed and the relieving engine works 
through from Peterborough to Newcastle, 
191-9 miles. The timing of 132 min 
for the non-stop run of 111-8 miles from 
Peterborough to York is again not difficult, 
so far as an overall average is concerned, 
50-8 m.p.h.; but a generous amount of 
recovery time was included in the point-to- 


point allowance between Newark and Don-. 


caster, to allow for permanent way slacks, 
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that unless such slacks are actually exneri- 
enced, the driver may well have time on his 
hands north of Grantham. The initia! allow- 
ance of 35 min for the 29-1 miles from the 
Peterborough start to passing the former 
station is reasonably hard, and there is not 
a great deal to spare north of Doncaster. 
On this particular run the start from Peter- 
borough was 3 min late and the driver 
chose to run hard up the Stoke bank so as 
to pass Grantham on time. The result was a 
remarkable piece of running. 

The engine was No. 60,520, “Owen 
Tudor,’ manned by Driver Price and Fire- 
man Hoyle, of York, and the load ws one 
of thirteen coaches, totalling, wit pas- 
sengers and luggage, 475 tons behind the 
tender. Inspector Fisher, of York, also 
accompanied us on the footplate. The 
first 3:1 miles out of Peterborough, to passin 
Werrington Junction, were covered in 5 
min and speed had then risen to 614 m.p.h. 
In the next 20-6 miles, up to Stoke Summit, 
the line rises 315ft, an average inclination 
of 1 in 345; this length was climbed at an 
average speed of 65-3 m.p.h. The maximum 
intermediate speed was 72 m-.p.h. on the 
level near Tallington and the concluding 
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ham was passed 5 min later, 3 min ahead of 
time. 

After that, as might be imagined, the engine 
had to be strictly held in to avoid getting 
too far ahead of time. The 50-5 miles from 
Grantham to Doncaster were allowed no 
Jess than 61 min, including 9 min recovery 
time, and a number of signal checks were 
experienced from a relief train ahead. Even 
so, our actual time over this stretch proved to 
be no more than 53 min, so relatively favour- 
able is this road, and we were heavily checked 
again at Shaftholme Junction, 4-2 miles 
north of Doncaster. On the level, beyond, 
however, speed was again worked up -in 
good style to reach a sustained maximum 
of 75 m.p.h—an output of about 1500 
d.h.p., based on the Johansen value of 
16-3 lb per ton for train resistance. Further 
delays were experienced north of Selby, 
but the train reached York on time. The 
engine was clearly capable of almost any- 
thing with this load and there would have 
been no difficulty in making a start-to-stop 
average of 60 m.p.h., or more, throughout 
from Peterborough to York. It was a very 
different story north of York, when the 
relieving engine crew included a less expert 
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Newcastle were run in 46} min, or about 
44 min net in the latter case, allowing for a 
signal stop on the King Edward Bridge. The 
arrival in Newcastle was 1 min early. 

Brief reference may be made also at 
this stage to a run from Grantham to 
York with a Peppercorn “ A2” engine, 
No. 60,538, with the one-time 5.30 p.m. from 
King’s Cross in the summer of 1948. On 
this occasion the gross load behind the 
tender was 500 tons, but the booked time 
was an easy one and in running the 82-7 
miles from Grantham to York in 964 min, 
the engine was working under fairly easy 
steam. The generally favourable 50-5 miles 
to passing Doncaster were covered in 574 
min, inclusive of a moderate signal check at 
Retford ; the driver did not use any steam 
chest pressure higher than 210 lb per square 
inch and cut-off was mostly 20 per cent. 
North of Doncaster, on level road, rather 
harder steaming was made and with 225 1b 
to 230 lb steam chest pressure speed was 
worked up to 684 m.p.h. before the usual 
slack for Selby swing bridge. This run was 
made in 1948, when the engine was brand 
new. While the action at the front end was 
very smooth, the locomotive as a vehicle 
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minimum, after 3 miles of | in 178 ascent, fireman. We made a very good re-start, showed a tendency to “ hunt” when riding 


was 584 m.p.h. Boiler pressure was easily 
maintained at, or near, 250 Ib per square 
inch, though short spells of blowing-off 
resulted in falls in the pressure to about 
235 lb before the safety valves had closed. 
The cut-offs used were indicated as between 
12 and 15 per cent, though these appeared 
a little on the low side in view of the 
continuous output of 1770 d.hp. (on 
an average) for nearly 20 min. The 
above figure is calculated on the Johansen 
value of 12-7 Ib per ton train resistance at 
65 m.p.h., and correcting the gravity com- 
ponent for gradient, by including the weight 
of the locomotive and tender. As a result 
of this effort, made just after starting “ cold ” 
from Peterborough, the train passed Stoke 
Summit, 23-7 miles, in 244 min, and Grant- 


in the style that had been so easily main- 
tained during the southern half of the jour- 
ney ; but no further out than Alne (11-2 
miles) boiler pressure was down to 180 Ib 
per square inch and the driver had to ease 
up. Another inspector, who had joined us 
at York, gave the necessary tuition to the 
fireman, however, and things were soon 
pulled round. But the episode seemed to 
show the truth to-day of Churchward’s 
words of forty-five years ago, when advocat- 
ing large boilers, that the wide firebox is 
not necessarily the panacea of all troubles. 
As to our running north of York, I need only 
add that the 44-1 miles to Darlington were 
covered in 45} min, start to stop, including a 
slight signal check at the finish and that the 
concluding 36 miles from Darlington to 


at speed, though on a generally straight track 
the amplitude of the movement was rela- 
tively small. On some journeys made in 
the following year on engines of the 6ft 8in 
Peppercorn “ Pacific’ class I noticed 
the same tendency during runs between 
King’s Cross, Grantham and Newcastle. 

In the Scottish Region a few “Al” 
class engines from Edinburgh, Haymarket 
shed, were temporarily stationed at ithe 
former Caledonian shed of Polmadie, Glas- 
gow, for working over the West Coast 
route southwards to Carlisle, and on some 
duties to Crewe. I had an extremely inter- 
esting journey on engine No. 60,159, “‘ Bon- 
nie Dundee,” with the down Birmingham 
Scotch express, when a late start from Care 
lisle provided the incentive for some fast 
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work. Furthermore, the train was stopped 
by signal when only 6 miles north of Carlisle, 
and so the long ascent to Beattock summit 
had to be made from a dead start at the 
Solway Firth instead of the usual 65 to 70 
m.p.h. From Gretna Junction to Beattock 
Summit, a clear lift of 1000ft in 41-1 miles, 
speed averaged 54-6 m.p.h. with a load of 
365 tons behind the tender. Taking the 
train resistance as 10 lb per ton, this work 
shows an average output, over a time of 
45 min, of 1320 d.h.p. For most of the 
distance, however, the engine was doing 
considerably better than this, as the overall 
ascent included a spell of nearly 8 min 
intermediately, when the regulator was 
eased right back so as to give no more than 
65 Ib to 701b steam chest pressure. Other- 
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froin the start at Kingmoor the 47-7 miles 
to passing Beattock Summit occupied 664 min 
and 664 min. The train is easily timed north 
of this point, but with the corrésponding 
southbound train leaving Glasgow Central 
at 10.10 p.m., No. 60,161 again did well. 
The ascent from the north side is made from 
the Clyde bridge, in Glasgow, in a distance 
of 524 miles ; but there are speed restrictions 
in places, and the train does not generally 
get so good a run at the bank. But with 
heavier trains of about 540 tons, No. 60,161 
passed Beattock Summit each night comfort- 
ably within the allowance of 79 min. 

My own personal experiences with the 
Peppercorn “Al” “ Pacifics ” (Figs. 5 and 6) 
have, without exception, been with 
moderately loaded trains, below 500 tons, 


Fig. 6—Peppercorn “‘ Al ’’ “‘ Pacific ’? Passing York with the ‘‘ Flying Scotsman ”’ 


wise it was 220 Ib to 240 Ib throughout. The 
Beattock bank proper, 10 miles long, with 
2 miles at 1 in 88, followed by 8 miles con- 
tinuously graded at 1 in 70 to 1 in 79, was 
climbed in 143 min ; the initial speed was 
65 m.p.h. and the concluding speed 34 to 
35 m.p.h., sustained over the last 34 miles. 
This final effort represented an output of 
about 1700 d.h.p., corrected for gradient. 
The maximum cut-off used was 35 per cent. 
On the descent through Upper Clydesdale 
the engine was taken very easily and the 
run of 66-9 miles from Carlisle to Symington 
was completed in 754 min, or about 70 min 
net, allowing for the signal stop. 

Even when the arduous nature of this road 
is taken into account 365 tons cannot be 
considered as a heavy load for an engine of 
such size and power. During the autumn of 
1950 some trial runs were made north of 
Carlisle on the 9.5 p.m. sleeping car express 
from Euston, and another “ Al” engine, 
No. 60,161, handled train loads of 500 tons 
tare over Beattock Summit without assistance. 
On two successive nights the 37-7 miles 
from Carlisle (Kingmoor Box) to Beattock 
were covered in 42 min and 424 min, and the 
bank itself was climbed in 24 min on both 
trips. Cut-offs of 25 to 30 per cent were 
needed on the faster stretches out to Beattock, 
and speeds of 73 to 75 m.p.h. were recorded 
north of Lockerbie. On the bank itself 
cut-off was advanced to 45 per cent with full 
regulator, on both nights, and the average 
speeds over the 44 miles from Greskine 
signalbox to the Summit, on 1 in 75 gradient, 
were 21 and 19-7 m.p.h. respectively, equi- 
valent to about 1200 d.h.p. The working 
on the two nights was very consistent, and 


though the engines have already earned an 
excellent reputation as haulers of very heavy 
loads. For economy in working, a run I 
was privileged to make on the “ Flying 
Scotsman” as between Edinburgh and 
Newcastle was outstanding. During the 
period of the summer service, when the 
non-stop “ Capitals Limited” precedes the 
“ Scotsman,” the load is not very heavy ; 
we took only twelve coaches, 416 tons tare 
and about 440 tons gross behind the tender. 
With this train the 124-4 miles to Newcastle 


June 5, 1953 


in the following table indicates the light 
nature of the working, and the Principal 
interest lay in watching the firem:zn jp 
his endeavours to keep the water and 
coal consumption to a minimum. The 
engine was steaming very freely, and 


. with “ slapdash ” firing it would have been 


easy to waste a good deal by blowing off. 
Twice only in the whole run did the safety 
valves lift, and then for less than a minute 
each time. The exhaust steam injector, 


Engine number ... ... 0... eee eee ove ws ’ 
Engine . “ Edward Fletcher” 
Load, 440 tons a 
. 124-4 miles 
. 150min 
aan -» 142min 
Kee “ees ase ane dan, 
Maximum speed... ... ...  ... .s. «. 69m.p.h. 
Net average speed over 112-9 miles, 
Inveresk to Forest Hall pet ang tales. eee? 
Approximate average d.h.p. over 2-hour 
duration aes cae” ehh one “Sueake. Sek? “abO” ad 


. 55-2mph 
. 640 


which, in the adjustment used, was delivering 
approximately 1150 gallons of wate: per 
hour, was on for approximately 90 min 
between Joppa and Forest Hall, a disiance 
of 115-7 miles, covered in 132} min. The 
live steam injector was put on once or iwice 
only, for 2 min at the most. Over a road 
with fluctuating demands upon the boiler, 
and some severe permanent speed restrictions 
as at Berwick and Morpeth, this was a 
remarkable performance. At times, as 
between Inveresk and Dunbar, the steaming 
conditions were almost as steady as on a 
constant evaporation test. Here, the exhaust 
steam injector was on for 30min con- 
tinuously, with no reinforcement from the 
live steam injector ; the boiler pressure was 
held between 2301b and 240 1b per square 
inch, while the speed over a gently undulating 
road varied between 55 and 69 m.p.h. 
Adjustments of cut-off were minute; 
successive readings from Inveresk eastwards 
were 15, 13, 15, 13, 12, 18 and 15, after 
which harder working began in readiness 
for climbing the Cockburnspath bank. The 
drawbar horsepower during this steady period 
would be about 700. The actual feed to the 
boiler can be taken as approximately 10 per 
cent more than that taken from the tender, 
but even this shows no more than about 
1-851b of water per drawbar horsepower- 
hour during a constant spell. This value 
is similar to some of the best results obtained 
with mixed traffic 4-6-0 locomotives on the 
Rugby and Swindon testing plants. If the 
evaporation rate be assumed at 8 lb of water 
per pound of coal, the coal rate works out 
at no more than 2-3 lb, and the overall con- 
sumption for the run was probably very well 
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* Recovery time allowed here. 


were booked to be covered in 150 min start 
to stop, an average of only 49-8 m.p.h. 
But the way in which the driver and fireman 
worked together, and the constant attention 
of the fireman to the boiler pressure gauge 
and the exhaust steam injector, produced 
remarkable results so far as fuel consumption 
was concerned. The running details of this 
journey are summarised in the table in 
the next column. The last item quoted 


below 31b per drawbar horsepower-hour. 
The engine was worked by Driver Hogarth 
and Fireman Higginbotham, of Gateshead 
shed, with Inspector Stedman, also of 
Gateshead, with us on the footplate. 
Although an inspector was present this per- 
formance should not be regarded as in the 
nature of an exhibition. The driver and 
fireman were obviously most capable and 
practised hands in ‘the art of economical 
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running, as seen in the nonchalant calm 
with which Higginbotham went about his 
work, and found ample time to keep the 
footplate swept clean of all coal dust. 

At Newcastle they were relieved by another 
keen Gateshead crew, Driver Anderson and 
Fireman Turnbull, on engine No.. 60,147, 
“North Eastern.” Inspector Connor, of 
York, also joined us. The non-stop run of 
162:8 miles to Grantham makes rather 
uneven demands upon the locomotive ; all 
the harder work is done north of York, as 
will be seen from the accompanying table, 
which sets out the schedule allowance and 
the average speeds required, in comparison 
with our actual running. This again was 
another excellent engine, riding well, and 
giving every sign of a similarly economical 
performance : 

Between Eryholme and Milepost 3 (out 
of York), where speed averaged 71-2 m.p.h. 
for 36 miles, the engine was worked quite 
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easily with regulator gradually eased back 
to bring steam chest pressure from 220 Ib 
to no more than 140lb per square inch. 
Cut-off was indicated as 15 per cent through- 
out. Maximum speed on the whole run 
from Newcastle to Grantham occurred on 
level track, at Thirsk, 774 m.p.h. 

In pre-war years one saw, many times, a 
high output of power developed by the 
Gresley “ Pacifics.” The Thompson and 
Peppercorn classes have had fewer chances 
of showing what they can do in the way of 
maximum output, though the Peppercorns, 
in particular, have at times given glimpses of 
performance in advance of anything pre- 
viously seen on the East Coast route. Their 
steaming is particularly free, though if one 
of them were run really hard for any appre- 
ciable length of time one is inclined to wonder 
if the job of feeding that 50 square feet of 
grate area would not be beyond the limit of 
hand firing. 


Compressive Buckling of Stiffened 
Plates 


No. I 
By B. H. FALCONER, Ph.D.,* and J. C. CHAPMAN, Ph.D., A.M.I.C.E.* 


A preliminary study is made of the critical and post-buckling behaviour of long, 
simply supported, rectangular plates having any degree of longitudinal and trans- 


verse stiffening when subjected initially to uniform end thrusts. 


It is assumed 


that the stiffeners, if any, are sufficiently closely spaced for general (and not local) 
instability to develop. The analysis depends chiefly on some simplifying assump- 
tions which appear to be well justified and which enable the energy method to be 
simply applied. Equations suitable for design purposes are given from which can be 
derived mean and surface stresses and the buckle amplitude for any applied load. 
Two practical illustrative examples are included. 


T has long been recognised that compres- 
a ae buckling of the stressed skin of a 
structure, whilst not in general entailing 
collapse, does result in a shedding of load 
from the centre of the plate towards the 
edge regions, which thereafter carry a dis- 
proportionate share of the total compression. 
It is usual in design therefore to consider 
only strips of piating adjacent to its longi- 
tudinal supports as being effective in resisting 
compression and several theories have been 
advanced with a view to defining this width. 
Such theories can only give a close estimate 
of mid-plate stresses if the load is included 
as a parameter in the calculation of effective 
width and the calculation of surface stresses 
requires in addition a knowledge of the 
buckle amplitude and mode. The surface 
stresses may be unimportant when a limited 
number of similar load distributions is 
applied, but under fatigue conditions, or 
when additional load components (as in 
the racking of ships) result in changes of 
buckled mode, these stresses may initiate 
failure. It has been observed experimentally 
that initial deflections may greatly influence 
the behaviour of a plate and any satisfactory 
theory should take some account of this 
effect. For design purposes it is necessary 
to have some knowledge of post-buckling 
behaviour, for without this the safety 
factor is unknown. A strut has no reserve 
of strength after the critical load has been 
reached, whilst a plate supported around its 
edges may be able to sustain a much higher 
load, depending on the plate dimensions and 
in particular the direction of stiffening. 

This article aims to clarify these matters 
and to present rational design formule. 


METHOD OF SOLUTION 
The instability of an initially flat isotropic 
* Imperial College of Science and Technology, Civil Engineer- 
ing Department. 





plate under end compression was studied by 
Bryan’ in 1891, but no attempt was made 
to examine the post-buckling behaviour 
until 1910, when von Karman’ formulated 
the problem. His equations have been 
solved only for certain simple cases and in 
general their solution presents great difficulty. 
Solutions of these equations can be achieved 
by relaxation, but they lack generality and 
have little value for design, although they 
may serve to check analytical solutions based 
on approximations of unknown consequence. 
No finite deflection solution has been found 
for stiffened plates. 

For the present analysis, therefore, the 
energy method* has been used and the 
problem has been made more tractable by a 
judicious choice of simplifying assumptions, 
which will now be discussed. 

Length of Plate-——The plate—Fig. 1—is 
considered to be infinitely long, so that the 
wavelength and amplitude of buckling for 
any particular load will not vary along its 
length and by symmetry the nodal lines will 
remain straight. We can then consider any 
one half-wave as typical and the plate length 
does not appear as a parameter. 

Transverse Mode.—It is assumed for the 
present preliminary analysis that the buckled 
mode in the y direction does not change 
with load, although the wavelength, 2/, is 
permitted to vary. This enables the buckled 
configuration for simply supported edges to 
be expressed as 


. wx 
W= Wmaz SIN i ved Yo 


where y=-+5/2 represents the long edges of 
the plate. This present assumption is not 
considered to be ultimately the best, and it is 
hoped subsequently to examine the waveform 
in more detail. 

Initial Deformation.—It is assumed that 
for any given load the initial deformations 
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TRANSVERSE DISTRIBUTION OF 
LONGITUDINAL STRAIN. 


Fig. 1—Infinitely Long Plate Under End Compression 


occur in the mode which is instantaneously 
associated with that load ; thus the gravest 
possible effect of initial distortions of a 
certain amplitude is automatically found. 
We then have 


w=(wWo+w,) sin = cos * 


where 


Wo=the initial deflection. 
w,=the additional deflection due to load. 


Stresses.—Intuitively, it seems probable 
that the stresses o, and 9, will be practically 
constant in the x and y directions respec- 
tively. This supposition is borne out by 





Notation 


xX, y, z—Rectangular co-ordinates. 
b—Width of plate. 
h—Thickness of plate. 
/—Half wavelength of buckling. 
A=1//b—Parameter representing half 
wavelength. 
Wo—Maximum initial deflection of 
plate. 
w,—Maximum deflection of plate 
due to load. 
Wot+W,—Maximum total deflection, 
measured from the plane of 


ges. 
Gz, Sy, Try—Stresses at the neutral surfaces 
of the plate for directions x, y. 
6,» 9,, T,,—Bending components of stress. 
y t,,— Total om o,+6,, o,+o,, 
Tg tt ‘ 
6p—Applied end compression ex- 
pressed as an average stress. 
Scri¢—Critical stress for an initiall 
flat plate. 
Sp, Sg, 6;—Components of o;. 
€z—Neutral-surface strain for direc- 
tion x. 
€p—Axial strain if buckling did not 
occur. 
€p, €g, €- Components of €z. 
I,—Combined moment of inertia of 
plate and longitudinal stiff- 
eners per unit width. 
I,—Combined moment of inertia of 
plate and transverse stiffeners 
per unit length. 
I=h*/12—Moment of inertia of plate per 
unit length. 
E—Modulus of elasticity of material 
in tension or compression. 
— v—Poisson’s ratio. 
D iza—*) Flexural rigidity of plate. 
(i.—D P ioe 
Bz=(1—v*) 7 —Parameter representing rigidity 
; of longitudinal stiffeners. 
; ae 
by= (1-9 _Parameter representing rigidity 
of transverse stiffeners. 
Z,, Zy—Distances from neutral surfaces 
of stiffened plate, for x and y 
directions. 
a,, 2y—Relative cross-sectional areas of 
stiffeners to plate in x and y 
directions. 
Nore.—Compressive stresses are called positive. 
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experiments* and by some relaxation com- 
putations. If we assume that o,—0 at the 
unloaded edges (as will be practically true, 
for instance, when the plate forms the flange 
of a box girder) we can say that everywhere 


of (y) 


and hence for oe 
T=. 

Orthotropy.—It is intended that the solu- 
tion should be valid not only for the buckling 
of unstiffened but also for stiffened plates. 
This implies a condition of “ general insta- 
bility °"—that is to say, the stiffening mem- 
bers, if any, are sufficiently close to flex and 
strain with the plate. In other words, the 
plate is regarded as truly orthotropic, an 
isotropic plate being a particular case of 
orthotropy. 

Torsional Rigidity.—It is assumed that the 
stiffeners do not increase the torsional 
rigidity of the plating. 

Of these assumptions, the fourth is the 
most important and makes possible the 
present simple analysis. 


THE ANALYSIS 
An outline of the analysis will now be 
given ; for details the reader is referred to 
the appendix. 
The buckled mode is represented by 


w=(wo+m,) sin > cos = as (| 


If cy is the average mid-plate stress at a 
cross-section, and o, the stress at any point, 
then since c,=0, 

o,= Ee, 

and by considering the geometry of deforma- 
tion and satisfying the requirements of equili- 
brium, it can be shown that 
x Ww 

wei lwet wy cos _ (2) 
where A is the wavelength parameter //b, and 
compressive stresses are taken as positive. 
We now find A and w, from the energy 
relationship 


o,=Oy)— 


V=UstUz .... (3) 
where 
V=the external work done by the load, 
bho,, where h is the plate thickness. 
Us=the strain energy of extension of the 
plate-stiffener combination. 
U;=the strain energy of bending of the com- 
bination. 
We then find the “ gravest’ wavelength 
by minimising op with respect to 4 and 
4 2g 
Ww. 
1+ B,+4(+0n)1—9(2004 3 s 147) 


1+By 








(4) 
where 
a,=the ratio of cross sectional area of 
longitudinal stiffeners to plate, 
Be, By=parameters representing combined 
plate-stiffener rigidities in directions 
xand y. 
In the particular case where wo=0, w,— 0, 
equation (4) reduces to 
— */1+8 
i+f,’ 
which is a known result® for the critical 
wavelength of an initially flat plate. 

The deflection w, can then be found from 
the following relation, which is derived 
from equation (3), 

x Eh* ; 
TaN “Gost pL thet 
40 antes (Wo+w1)(2w,+ w;) 

_ gfe 4) 

. & 6. Bs. 
and by substituting for w, and 4 in equation 
(2), we obtain the mid-plate stress, o,. 
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Surface stresses are found by superimpos- 
ing bending stresses due to buckling upon o,, 
whence for unstiffened plates, 


r® Eh? 
. 2 ta — ap vb’ 
mr Eh? 
a =) 


en +v) sin™ sin = ] ~ cos 4 


(1+%, ;) sin ™ cos 


ae eee ae (6) 
For stiffened plates, the bending component 
of stress can be found with sufficient accuracy 
by taking v=0 (see appendix). Equations (6) 
can then be written, 
Ze Eh wy ry 
8.=o,t)- Pe “hh: .sin = 1 ~ cos = b 
a ian 
] cos b 
(6a) 
where Z, and z, are the distances from the 
appropriate neutral axes to the outer surfaces. 
Discussion —The assumed mode of buckling 
cannot be expected to hold when the deflec- 
tions become very large, and it is thought that 
the large increase in wavelength predicted by 
the present analysis is possibly due to the 
restriction imposed by the assumed cosine 
transverse waveform. For,this same reason it 
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Fig. 2—Deflections of Unstiffened Plate 


is expected that for very large deflections the 
central amplitude of buckling will be over- 
estimated. The graphs contained in this 
paper have therefore been calculated for 
amplitudes not exceeding three times the 
plate thickness. 

Three of the figures illustrate the effect of 
initial deflections on the behaviour of 
unstiffened plates, whilst the next seven 
figures show the effect of stiffening on 
initially flat plates. Further curves for 
various combinations of the several variables 
may be readily calculated from the formule 
given, but the few shown are sufficient to 
demonstrate the more significant trends of 
behaviour. 

Fig. 2 shows the deflections of a plate for 
various amounts of initial deflection. It is 
seen that when the initial amplitude equals 
the plate thickness, the deflection due to load 
increases almost linearly from the outset. 
Fig. 3 gives the midplate stress at the edges 
and on the centre line of the plate, and Fig. 4 
shows surface stresses on the centre line at an 
anti-node. 

It will be noticed that in Fig. 4 the curves 
intersect, whilst in Fig. 2 they do not ; these 
different trends are the result of several con- 
flicting influences, and demand some explana- 
tion. After buckling, the deflected plating 
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Fig. 3—Mean Stress in Unstiffened Plate 


follows a longer path than the edges, and on 
this account suffers a relative extension in 
its plane. This extension due to buckling 
contributes a tensile component to the total 
strain in the plate and increases as the second 
power of the deflection w»+w, measured from 
a plane. Thus the amount of tensile strain 
resulting from a unit increment of deflection 
will increase as the plating departs further 
from the plane. So the tensile component of 
strain per unit deflection for an initially 
deflected plate will always be greater at a 
given deflection w, than if it were initially 
flat. This tension causes the deflection w, to 
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Fig. 4—Surface Stresses in Unstiffened Plate 


increase less rapidly than it otherwise would, 
and accounts for the well-known “ recovery ” 
of buckled plates. Now, when a plate is 
initially buckled, deflections are caused by 
loads less than the critical value, owing to 
the eccentricity of the plate. Thus in the pre- 
critical stages of loading the deflections w, 
of plating which was not initially flat will be 
greater than for initially flat plating. How- 
ever, when the critical load has been exceeded 
the deflection w, of the initially flat plate 
increases rapidly and tends to approach that 
of the distorted plate. It has already been 
shown that for a given deflection w, the slope 
of the load deflection curve (Fig. 2) for an 
initially distorted’ plate should be less than 
that of a plate which was flat. This seems to 
imply that at some point the curves must 
intersect. The failure of the curves of Fig. 2 
to intersect within the plotted range may 
possibly be attributed to the assumed trans- 
verse waveform which will cause the deflec- 
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Fig. 5—Deflections in Initially Stiffened Plate 


tions to be overestimated more for larger 
than for smaller values of wo+wy. 

The surface stresses of Fig. 4 are related 
to curvature, which depends on both de- 
flection and wavelength ; the increase of 
wavelength predicted by the theory will tend 
to reduce the curvature and therefore the 
surface stresses will not increase in propor- 
tion to the deflections. The intersection of 
the curves of Fig. 4 suggests that this third 
effect has counteracted the second and per- 
mitted the first more fundamental trend to 
prevail. 

Fig. 5 shows load deflection curves for 
various amounts of stiffening. It is seen that 
transverse stiffening increases the critical 
stress more effectively than longitudinal 
stiffening, although the critical load is about 
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Fig. 6—Growth of Buckling for Singly Stiffened Plates 


the same, owing to the increased cross- 
section when the plate is longitudinally 
stiffened. The chief interest of this diagram, 
however, lies in the post-buckling behaviour 
of the four plates considered ; expressing 
the average stress op as a multiple of the 
critical stress we have, for a deflection of 
three times the plate thickness, 


Stiffening constant Op|Ocrit 
Bc = By = re . 1°84 
Be~ Marne 0-5, By=0 oie hs Me 
0, By=50 sit ieee Mean Se in 2: 47 
Frm se ee a0. 5, By= 50 yiae| swaths, eda obit gen, ae 


Thus we see that when longitudinal stiffen- 
ing is employed the deflections continue to 
increase rapidly after the critical load is 
reached ; that is, a small increase of load 
beyond the critical will cause a large increase 
in surface stress. Transverse stiffening, 
however, has the effect of reducing the rate of 
growth of deflection, for the stiffeners are 
not themselves subjected to primary loading. 
This point is further illustrated in Fig. 6, 
which shows the growth of buckling for singly 
stiffened plates, the load being expressed as a 
multiple of the critical. 

Fig. 7 shows the variation of the ratio 
°y/Ger With the amount of stiffening for three 
specified deflections. We see that, apart 
from a small transition region, where 8 is 
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less than about 10, the amount of stiffening 
has little effect on the ratio op/o. for any 
given deflection. This fact is significant in 
design, for if the critical stress is used as a 
criterion, then the factor of safety will be 
practically independent of the amount of 
stiffening, if its direction is specified. 

Fig. 8 shows the divergence of mean edge 
and centre-line stresses for some chosen 
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Fig. 7—Variations of op/ocrit with Stiffening 


plate-stiffener combinations. These curves, 
in common with the rest, were calculated for 
stresses which produce deflections up to 
three times the plate thickness, and this 
accounts for the limited extent of some of 
the curves. Figs. 9 and 10 show maximum 
longitudinal and transverse surface stresses for 
typical stiffener dimensions, and the chosen 
values of the distance from the neutral axis 
Z should be taken into account when inter- 
preting these curves. Fig. 11 shows longi- 
tudinal and transverse stresses at a distance 
from the neutral axis equal to half the plate 
thickness, and these curves do not, therefore, 
involve the stiffener dimensions, except inas- 
much as « and 8 are specified. 


Transverse Stiffening 
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Fig. 9—Longitudinal Surface Stress in Initially 
Flat Stiffened Plate 





791 






Ay=0 
A, = 50 
a, =0°5 
zy=4 





Fig. 10—Transverse Surface Stress in Initially 
Flat Stiffened Plate 


Conclusions.—A. transversely stiffened plate 
is able to carry load in excess of the critical 
owing to the restrained rate of deflection after 
buckling ; a longitudinally stiffened plate, 
however, deflects so rapidly after the critical 
load has been reached that it then has little 
reserve of strength. This essential difference 
should be considered when assessing the 
safety factors pertaining to “ critical load ” 
design criteria. 

Initial buckles of the order of the plate 
thickness cause appreciable deflections to 
occur from the beginning of loading. These 
deflections may cause bending stresses of the 
same order as the mean stress, however 
small that stress may be in relation to the 
critical value. 

The approximate formule given apply to 
long simply supported uniformly orthotropic 

wo=0 + 
Ay =A, =50 


Ay =50 x= 0-5 


=0 
My By =H ,=0 


Ax=50 
Ax20-5 
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Fig. 11—Stresses at a Specified Distance from the 
Neutral Axis 


plates where the unloaded edges are free to 


move in the plane of the plate. They can be 
used to evaluate the buckle amplitude and 
stress distribution for a given load, and take 
account of initial deviations from flatness. 

It is hoped to improve the accuracy of the 
solution by introducing an additional wave- 
form parameter which will allow the trans- 
verse mode to change with amplitude. 
Experiments on long plates are also planned 
to throw further light on their post-buckling 
behaviour. 
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Motorships for Clyde Services 


By G. W. TRIGG, O.B.E., F.C.G.I., M.LC.E. 


The first of four twin-screw motor passenger vessels, forming part of the replace- 
ment scheme planned for the Clyde services of British Railways, has been com- 
missioned. This vessel, the “‘ Maid of Ashton,” which has a length overall of 165ft, 
can carry a total of 627 passengers and is propelled by two six-cylinder diesel 
engines developing 1300 b.h.p. at 425 r.p.m. 


—— the earliest days of steam navigation, 
when the little “‘ Comet ” astonished Glasgow 
by paddling her way down the Clyde, that 
river has been noted for maintaining the finest 
fleet of paddle steamers in the British Isles. 

Prior to the Great War steamers of the North 
British Railway, of the Glasgow and South- 
Western Railway, and the Caledonian Steam 
Packet Company, which operated in close co-op- 
eration with the Caledonian Railway, competed 
actively for the increasing passenger traffic be- 
tween Glasgow and Clyde coast resorts, the 
combined fleets numbering twenty-three vessels. 

When the first passenger turbine steamer 
“King Edward ” (Fig. 1), owned by a private 
company, began to ply on the Clyde in 1901, 
some of the prophets declared that the days of 
the paddle steamer were numbered; then when 
the Caledonian Steam Packet Company brought 
their first turbine steamer “‘ Duchess of Argyll ”’ 
into commission in 1906, the prophets became 
more assertive in their contention. But although 
the turbine steamer justified its existence for the 
longer cruises, the paddle steamer proved more 
efficient for pier-to-pier work, and continued to 
find favour. 

Following the grouping of the railways in 
1923, the North British vessels automatically 
went to the London and North-Eastern Railway, 
and the Glasgow and South-Western to the 
London, Midland and Scottish Railway, which 
also operated in connection with the Caledonian 
Steam Packet Company. As the latter had powers 
to serve piers denied to the railway, eventually all 
the L.M.S. ships were transferred to the Cale- 
donian company, more or less a paper transaction. 

It is interesting to record that in the period 
between the two great wars, while four turbine 
steamers were built for the railways for the 
longer cruises, seven new paddlers were added, 
one of these being an innovation in that she was a 
diesel-electric ship. “‘ Talisman,” however, has 
never proved a particular favourite, probably due 
to her limited saloon space, owing to the area 
occupied by the large slow-speed electric motor, 
as well as to the vibration peculiar to diesel 
ships. The only railway steamer built for the 
Clyde services since the end of World War II 
has been the modern paddler “ Waverley,” 
described and illustrated in these pages. She 
replaced the 1899 steamer of the same name 
(Fig. 2) which may be regarded as a typical 
vessel of the days of the Clyde supremacy. Her 
principal dimensions were: length, 235ft ; 
breadth, 26-1ft; depth, 8-4ft; tonnage, 403 


gross. She was driven by compound diagonal 
engines having two cylinders of diameters of 
3lin and 56in, and a stroke of 66in. On her 
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trials she developed a speed of 19-73 knots 
A new fashion was set in 1934 when the two 
paddle steamers ‘“ Mercury ” and “ Caledonia » 
appeared, in that they departed from tradition 
by having enclosed paddle boxes, two masts and 
spacious deck lounges. A year later, a somewhat 
similar steamer, but of smaller dimensions 
intended for the Holy Loch service, was added’ 
while in 1937 two more exceptionally good. 
looking craft joined the fleet, “ Jupiter” ang 
“Juno” (Fig. 3). All these were driven by 
three-cylinder, triple-expansion engines, a type 
introduced in 1931 in the L. and N.E.R. steamer 
“Jeanie Deans.” The paddle steamer had 
certainly reasserted her supremacy. 
Accordingly, it came as somewhat of a surprise 


Fig. 2—The 1899 ‘* Waverley ”’ 


Fig. 3—The 1937 ‘* Juno ”’ 


Fig. 1—‘‘ King Edward,”’ the First Passenger Turbine Steamer 


and to many a disappointment when it was 
announced that war losses were to be made good 
not by modern paddle steamers, but by twin- 
screw motor vessels of modest dimensions, and of 
a speed inferior to that obtaining fifty years ago. 
The Railway Executive acted in no half-hearted 
manner, in that it ordered no less than seven 
vessels, these being of two classes, four of which 
were for the passenger services, largely of a ferry 
character with duties somewhat similar to those 
now performed by the motor vessels plying 
between the mainland and the Isle of Wight. 
The other three ships were larger and intended for 
general purposes, including, in addition to 
passengers, vehicles and general cargo, two of 
them being built by the Ailsa Shipbuilding 
Company, of Troon, and the other by William 
Denny and Brothers, of Dumbarton. 

The four passenger vessels, with which this 
article is primarily concerned, have been built 
as follows : one by Yarrow and Co., one by the 
Ardrossan Dockyard, and two by A. and J. 
Inglis, of Glasgow. The first to be launched was 
** Maid of Ashton,” she taking to the water on 
February 17th from Yarrow’s yard, her trials 
being completed on May 19th. Her principal 
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Fig. 4—‘* Maid of Ashton ”’ 


dimensions are as follows: length overall, 
165ft ; breadth moulded, 28ft ; depth moulded, 
10ft ; draught loaded, 6ft ; tonnage, 508 gross ; 
displacement, 420 tons. Before the work was 
commenced extensive model tests were carried 
out at the National Physical Laboratory, Ted- 
dington. The ship is built essentially for all the 
year round service and has much more shelter 
than is to be found on older paddle 
steamers. She can accommodate 627 passengers 
and has a crew of fourteen. Her general appear- 
ance can be gathered from the illustration 
(Fig. 4). Originally it was intended to equip 
her with one tripod mast, but the Ministry of 
Transport regulations required two masts on 
vessels exceeding 150ft in length, and accordingly 
a main mast has been provided. 

On the bridge deck forward is the wheel house 
and bridge, with the engine telegraph and 
docking telegraph, behind which is the captain’s 
cabin and ticket office. The rest of the deck is 
open and equipped with ten buoyant seats. In 
front of the funnel is a small raised deck for 
landing passengers at low states of the tide. 
Forward of the main deck is the electric windlass 
with a drum each side for warping purposes, then 
comes a large observation saloon with seats 
arranged to enable everyone to have a good 
outlook. On the port side is a ladies’ rest room 
and lavatory, with gentlemen’s to the starboard. 
Astern is the refreshment room with seating for 
sixty passengers, with space for an additional 
twenty in an adjoining annexe. It is only 
intended to serve light refreshments, as the ship 
will mainly be engaged on short passages. The 
remainder of this deck is occupied with the space 
required for an electric capstan, and two 16ft 
lifeboats carried in Welin-Maclachlan davits. 
On the lower deck forward of the engine-room 
is a small passenger saloon and bar, and astern 
are the quarters for the crew, stores, &c. Such 
is the general arrangement of the passenger 
accommodation, seating being available for half 
the maximum number of passengers. 

The main propelling machinery consists of 
two sets of British Polar M461 diesel engines 
driving four-bladed bronze propellers, of 3ft dia- 
meter, supplied by J. Stone and Co., Ltd. The 
propeller shafts are 6in in diameter, and are 
supported in white metal bearings, run in an oil 
bath sealed by Newark glands at the outboard 
end, while the inboard shafts run in Cooper 
roller bearings. 

The two-stroke cycle engines each have six 
cylinders, with a diameter of 250mm and a 
stroke of 420mm. At 425 r.p.m. a b.h.p. of 650 
is developed, the piston speed being 1172ft per 
minute, imparting to the vessel a speed of 
15 knots. During her trials she attained a speed 
of 15:5 knots. Three 25kW diesel generators, by 
Russell, Newbery and Co., Ltd., supply power at 
220V d.c for general services and machinery 
auxiliaries. The engine-room is well arranged 
and mechanically ventilated. 

In order to save weight the outer funnel, in 
which are housed the main and auxiliary 
silencers, has been fabricated in aluminium. 

During a cruise on this vessel it was notice- 
able that there was less vibration than is usual in 


ships of this class, and also that she has excellent 
steering and manceuvring qualities, the steering 
being effected by two balanced rudders 
operated from the wheelhouse by combined 
power and hand electro-hydraulic steering 
gear. It is of interest to record that the 
vessel was delivered two weeks before the 
contract date. 

‘** Maid of Ashton’’ will be engaged all the 
year round on the Gourock, Kilcreggan and 
Holy Loch service, while the second passenger 
vessel is intended to operate between Craigen- 
doran and Rothesay. The other two will be 
used for meeting the heavy summer traffic and 
excursions to Clyde resorts, and at other times 
will be available for special chartering and to act 
as tenders to Atlantic liners. 

As all four vessels are to the same design it 
will be of interest to compare their respective 
performances, as ships have a very definite way 
of developing their own idiosyncracies, and 
while A. and J. Inglis have for many years built 
tonnage for the railway services on the Clyde, 
notably for the North British Railway, Yarrow 
and Co., Ltd., has not previously been identified 
with this somewhat specialised class of work. 

The Railway Executive has certainly taken 
a bold step in introducing this new type of ship 
to meet the different conditions now obtaining 
on the Firth of Clyde, when motor coach com- 
petition is so keen, and motor buses have to a 
considerable extent eliminated the need for some 
of the smaller piers, but it is hoped that the 
venture will restore some of the erstwhile popu- 
larity of these sailings. The other vessels bear 
the names “ Maid of Argyll,’’ ‘“‘ Maid of Skel- 
morlie ” and ‘“ Maid of Cumbrae.” The new 
vessels may be said to take the place of “ King 
Edward” and “‘ Duchess of Argyll,’’ while the 
graceful paddle steamer “‘ Duchess of Fife ” has 
only a month or two of life left, after a service of 
half a century. 





The Newcomen Society 


Last week, the Newcomen Society visited 
Cambridge for its summer meeting. The pro- 
gramme was—as usual—a full one, but was 
nevertheless much enjoyed by the fifty members 
and ladies who assembled for the meeting under 
the presidency of Mr. J. Foster Petree. For its 
summer meeting headquarters, the Society 
selected the University Arms Hotel, where the 
party assembled on Wednesday evening, May 
27th, for an informal reception and to hear a 
talk on the Fen drainage by Mr. L. E. Harris, 
member of council. Mr. Harris recalled that 
March 26th, 1653, was the date of the final 
adjudication on the draining of the Great Level 
of the Fens, and that this year therefore marked 
the tercentenary of an outstanding civil engineer- 
ing achievement. 

On Thursday morning, May 28th, the company 
set out in motor coaches for a tour of a large 
part of the Fen drainage system. The first stop 
was made at Earith, at the head of the Bedford 
rivers cut by Cornelius Vermuyden in 1632 and 
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1652. From there the tour proceeded to Hillgay 
Bridge, on the River Ouse, at which point barges, 
provided by courtesy of the Great Ouse River 
Board, were waiting to take the party to Denver 
sluice. The sluice was built originally round 
about 1652, was rebuilt by Labelye in 1750, and 
was again rebuilt by Rennie in 1832, a further 
modification being made as recently as 1928. 
The return journey from Denver was made by 
motor coach, the afternoon being spent in Ely. 
In that city, visits were made to the cathedral, 
where work is now proceeding to repair the 
ravages of the death watch beetle, and to the 
Fen Office. There, an interesting exhibition 
had been arranged of seventeenth century minute 
books and other documents, maps and drawings 
concerning the “‘ adventurers ”’ for the draining 
of the Great Level. On the return journey to 
Cambridge, a halt was made at the Stretham 
pumping station of the Waterbeach Level 
Drainage Commissioners to see a beam-engine- 
driven scoop wheel. The Newcomen Society’s 
summer meeting would not be complete without 
a visit to a beam engine. That at Stretham, 
although no longer in use, is well preserved. 
It was built by the Butterley Company in 1831. 
The Society’s annual dinner was-held at the 
University Arms Hotel on Thursday evening, 
with the president in the chair. After the toasts to 
“* Her Majesty the Queen” and ‘* The Immortal 
Memory of Thomas Newcomen” had been 
honoured, the health of the guests was proposed 
by Dr. A. P. Thurston, past-president. This 
toast was acknowledged by Professor J. F. Baker, 
head of the engineering department of Cambridge 
University, and by Mr. W. E. Doran, chief 
engineer of the Great Ouse River Board. 

The last day of the meeting, Friday, May 29th, 
was devoted to visits in and adjacent to the city 
of Cambridge. In the morning, at the Cheddars 
Lane pumping station of the Corporation, there 
was opportunity to see running two horizontal 
differential steam pumping engines which were 
built and installed by Hathorn Davey and Co., 
Ltd., in 1894. From there, members went to 
examine the tidal model of the Great Ouse River 
Board, the details and operation of which were 
explained by Mr. Doran and his staff. But, it must 
be recorded, that even the ingenuity and tech- 
nical excellence of the tidal model could not 
prevent one or two of those present at the meeting 
from breaking away to spend a quarter of an 
hour with a collection of portable steam engines, 
of varying vintage, which formed the major part 
of a nearby scrap-heap! Another visit on 
Friday morning was to the Fleam Dyke pumping 
station of the Cambridge University and Town 
Waterworks Company. The Fleam Dyke 
Station is built over a deep well in the chalk 
formations to be found to the south-east of 
Cambridge. There are two pumping units, 
each consisting of a rotative, condensing, tandem 
compound steam engine driving a double-acting 
piston pump and two single-acting well pumps. 
Each engine develops about 250 ih.p. at 23 
r.p.m. and the pumps discharge some 155,000 
gallons an hour at the same speed. The engines 
and pumps were installed by Hathorn Davey 
and Co., Ltd., in 1920. 

On Friday afternoon, there were three visits, 
the first two being to the Whipple collection of 
scientific instruments, and to the Folk Museum, 
which contains many relics depicting the 
domestic, agricultural and industrial life of the 
city and county of Cambridge in days now past. 
The Newcomen Society’s last visit on Friday 
was to the University Engineering Laboratory, 
much of which is now housed in a new building 
which was opened by H.R.H. The Duke of 
Edinburgh last November. An_ illustrated 
article dealing with recent developments in the 
University’s engineering department and with 
the new building appeared in THE ENGINEER of 
November 21, 1952. The interest attaching to 
last Friday’s visit was enhanced by an excellent 
paper on “ The Early History of the Teaching 
of Engineering in Cambridge,” which was pre- 
sented by Mr. E. G. Sterland. 

Most of the local arrangements for the meeting 
were made by Mr. L. E. Harris and Mr. P. C. 
Dewhurst, in collaboration with Mr. A. S. 
Crosley, the Newcomen Society’s indefatigable 
honorary secretary. The successful results of 
their efforts were much appreciated by all who 
participated in the meeting. 
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Progress of the Tennessee Valley 
Authority 


(By Our American Correspondent) 
No. I 


Although one of the primary aims which the T.V.A. was established was to 
construct and operate multiple-purpose dams and reservoirs for promoting 
navigation, controlling floods and the generation of hydro-electric energy, the 
Authority is at present expanding its steam-electric generating capacity at such a 
rate that by 1956 more than half of its planned 9600MW total capacity will be 


generated by steam power Stations. 


This expansion is largely due to the great 


demand for electrical power by works of the U.S. Atomic Energy Commission and 


other Federal agencies situated in the Tennessee Valley area. 


The current con- 


struction schemes and flood control, navigation and power generation activities of 


the T.V.A. are here reviewed. 


T is generally recognised throughout the 

world that the Tennessee Valley Authority 
has been one of the most successful experi- 
ments of the Roosevelt-Truman era which 
has now come to a close. Fortunately, there 
is every reason to believe that the new 
American Administration will not only 
allow the Authority to continue its duties, 
but will refrain from interfering seriously 
with the current expansion programme, 
which will result in an increase in total power 
generation from a present installed capacity 
of the order of 4000MW to an ultimate 
capacity of about 9600MW in 1956. 

The Tennessee Valley Authority was estab- 
lished in 1933 as a Federal corporation to 
develop the Tennessee River for flood control, 
navigation, production of power, and other 
purposes ; for chemical research and experi- 
mental production aimed at strengthening 
- agriculture and furthering the national 
defence ; and for promoting, in the national 
interest, the agricultural and industrial de- 
velopment of the Tennessee Valley region. 
Its earlier engineering works have been 
described in this journal on a number of 
occasions, principally in our issues of March 1 


to April 5, 1946, and April 8 and 15, 1938. 
Industry has expanded more rapidly in the 
Tennessee Valley region since 1933 than in 
the United States as a whole, both as a 
source of income and of employment. But 
this expansion of industrial employment has 
not been rapid enough to use the manpower 
available. Twenty years ago the Tennessee 
Valley was primarily an agricultural region, 
with relatively few opportunities for indus- 
trial employment. Farms were small and 
farm families large, so that agricultural 
workers were usually under employed. Many 
people migrated from the region to industrial 
centres in the north. Apart from one large 
aluminium works and a number of iron- 
foundries, industry in the Valley was heavily 
concentrated in textiles and lumber. The 
depression following 1929 struck the area 
severely, but since that time the Valley has 
worked successfully toward a better balance 
between industry and agriculture, toward 
more effective use of its physical resources, 
and toward higher incomes for its people. 
During the past two decades the region has 
become considerably stronger, both in its 
internal economy and as a productive unit 
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of the United States. The region was able 
to contribute greatly to the prosecution of 
the last war and to-day contains important 
atomic energy, aluminium and heavy che:mica| 
works, as well as many other defence indus- 
tries. 

Nevertheless, the need for further indus- 
trial expansion in the region is considered by 
the Authority to be a pressing one. In spite 
of the increase in employment, opportunities 
in industry and other business enterpi ises, 
they were not enough to take care of al! the 
people who left farming as well as those who 
entered the labour market for the first 'me, 
and there was substantial migration from the 
area. The Valley is still relatively unde- 
veloped industrially. In 1950 there were 
only sixty-five workers per thousand of the 
population employed in manufacturing, 
whereas the ratio in the country as a whole 
was ninety-eight per thousand. Some of the 
principal industries developed in the area, 
such as primary metals, chemicals and atomic 
energy, do not require a great deal of labour 
in relation to the requirements for capital 
investment and electric power. During the 
last war there took place a considerable 
expansion of aluminium production in the 
Valley, due to the availability of cheap 
hydro-electric power, but in more recent 
years, as the T.V.A. generating system had 
to turn to more costly steam-electric power, 
the major expansions in this product have 
been taking place in other areas, generally 
situated near supplies of cheap natural gas. 

One of the primary requirements of the 
region is the continued increase of power 
generating capacity, to meet electricity re- 
quirements as they arise. Over the past few 
years the power supply in the region has been 
tight because of the unprecedented demands 
of defence industries, accompanied by the 
growing power requirements of industry, 
business, homes and farms in an expanding 
economy. The Authority believes that this 
tight power supply situation has been an 
important factor in keeping industrial de- 
velopment from moving at the more rapid 
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- The totals include the 
Alcoa and Cumbetiund 
River projects. 


Total Capacity 


Hydro-Electric 


1945 1950 


Fiscal Year 
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Fig. 2—The Tennessee River System 


pace which the area requires. With present 
plans it will not be until the spring of 1954 
that a normal relationship between power 
supply and demand will be restored. Whether 
that more satisfactory situation will then con- 
tinue will depend largely upon the decisions 
of Congress in the near future, affecting the 
rate of Federal investment in additional 
power generating capacity in the T.V.A. 
system. 


CURRENT CONSTRUCTION SCHEMES 


At the beginning of the fiscal year 1952 the 
T.V.A. integrated system had an installed 
capacity of 3181MW and generating plant 
amounting to an additional 3540MW was 
under construction. At the close of the year 
the system had an installed capacity of 
3860MW, but the projected additional capa- 
city had been increased to 5776MW, the goal 
being an installed capacity of some9600M W in 
January, 1956, as indicated in the accompany- 
ing chart (Fig. 2). By far the greatest single 
factor in this rapid increase in demand for 
power has been the Atomic Energy Com- 
mission, with its large expansions at Oak 
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Ridge, Tennessee, and 
9 Paducah, Kentucky. 
The Commission has 
8 asked the T.V.A. to 
supply all of the 
I power needed for its 
expanded activities at 
Oak Ridge and to 
supply three-quarters 
of the power required 
for additional facilities 
at its Paducah plant. 
With these additions 
the total amount of 
T.V.A. power to be 
used by the A.E.C. 
will be 24,000 million 
kWh a year. To enable 
the Authority to meet 
0 these new _ require- 
ments, the Congress 
has approved supple- 
mental funds to start 
construction of new 
generating facilities, including two new steam 
power stations and additions to two already 
under construction. 

Construction has been proceeding at a 
considerable rate during the past year on 
fourteen projects, including five large steam 
power stations, two dams, and additional 
generating units at seven existing dams. The 
following table shows the additions to the 
integrated T.V.A. power system now under 
construction or in the course of design. 

As shown in the table, the SOOOMW 
of steam-electric generating capacity now 
under construction contributes almost 90 per 
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Thousands of Megawatts 


Ww 
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-cent of all the new capacity being added to 


the system. While steam power stations 
accounted for less than 14 per cent of the 
system capacity in 1951, they will provide 
more than a half in 1956. This trend towards 
steam-electric generating capacity is the 
reverse of that during the previous period of 
great expansion of T.V.A., prior to and 
during the last war. In the years 1940-45, 
when the power generating capacity in the 
region was being doubled from 1200MW to 
2500MW, there prevailed a peculiarly advan- 


ie 


Fig, 3—Erection of 112-5MW Turbo-Generator at Johnsonville Steam Power Station 





795 


tageous position for hydro-electric power 
development. Many favourable sites for 
multiple-purpose water control projects were 
available ; new storage projects such as the 
Douglas, Cherokee and Fontana dams not 
only contributed directly to the power supply, 
but the stream flow regulation they pro- 
vided increased the potential output of as 
many as ten other hydro-electric plants down- 


TABLE I—Additions to T.V.A. Power System 
Number of Megawatt 





Schemes generating capacity 
units 
Steam power stations : 
Johnsonville... .. : 225 
Widow’s Creek ... 6. ; 675 
Kingston es 1260 
Shawnee 10. 1350 
Colbert... ... . \ 720 
John Sevier ... a ox 360 
Gallatin ae 450 
Total 5040 
Dams and hydro-electric power stations : 
Ne ie atk “ackn,  gei- a ekh nes 3 75 
Fort Patrick Henry ... 2 36 
I, sae, \-aaat. nis “oaseblade dee thee, bee at Hit 
Additional generating units in existing dams 
of the T.V.A.: 
Hales Bar ‘ 2 48-6 
Pickwick Landing 2 72 
Fontana i 67-5 
Cherokee ... ... 2 60 
Douglas 3 26 
Hiwassee i 57 
Chatuge 1 10 
I aeesieite deg - wae baptin ane) aa 1 14 
he RES an ee a a eee aR 355-7 
Additional generating units in existing dams 
on the Cumberland River of the U.S. 
Army —_ of — 
Wolf Creek . cs ma 2 90 
Dale Hollow 1 18 
Old Hickory... 4%; 100 
Cheatham ... Sx 36 
MN ck cash teal Pie Midas co¥ Seer | 00g Maes + Le 
Additional generating units in existing dams 
of the Aluminum esanenie of America : 
Cedar Cliff ... “ otk hye 6-4 
ME dk ese) seu eae". eek cone PS 9 
po a aes 10 
Total 25-4 
Total capacity under construction ... ... ... 5776-1 
Installed capacity of system, June 30, 1952. 3859-9 
Installed capacity of _— apm 1956, 
Gen pipmed Fame, BSSIR acs ice ccc. cee, seen tee 9636 


stream. While to-day there are still some 
sites in the region which can be developed 
for hydro-electric power generation and 
other multiple-purpose uses, they are far 
from sufficient in number or size to meet 
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either the present or the anticipated future 
demands for power. 

The accompanying map of the Tennessee 
River system shows the major T.V.A. hydro- 
electric schemes, both existing and under 
construction, and it also indicates the sites 
which have been chosen for the steam power 
stations of the Authority. 


STEAM POWER STATIONS 


Certain data appertaining to the eight major 
steam power stations, which have been and 
are being built by the T.V.A., are listed in 
Table Il. In addition to these eight power 
stations, the Authority acquired from local 
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Both the Gallatin and the John Sevier 
steam power stations are still in the planning 
and early construction stage and are not 
expected to commence power generation 
until 1955. The Gallatin power station will 
be situated on the Cumberland River in the 
Nashville area, and is being designed with an 
initial installation of two 225MW Westing- 
house turbo-generators, which will operate 
at a steam pressure of 2000 Ib per square inch 
and a temperature of 1050 deg. Fah. The 
John Sevier power station will be situated 
on the Holston River near Rogersville, 
Tennessee, and will have an initial installa- 
tion of two 1L80MW generating units. Future 


TABLE II—T7.V.A. Steam Power Stations 


Gener- 
Speed ator 
voltage 


Steam | Steam 
pressure-| temp.- 
throttle _ throttle | 


Station Capacity 





I / deg. Fah.; R.p.m. kV 
Colbert ... ...| 4x ,800 1,050 
Gailatin oa 
John Sevier ... 
Johnsonville ... 
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Shawnee... 
Watts Bar... 
Widows Creek 
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power companies eight comparatively small 
steam power stations, which are situated in 
Tennessee, Kentucky and Alabama. ~ 

Construction commenced in October, 1951, 
on the Colbert steam power station, which is 
situated on the Tennessee River, 74 miles 
downstream from the city of Tuscumbia, 
Alabama. To meet the power requirements 
of the area beyond the peak load expected in 
the winter of 1953-54, Congress initially 
appropriated funds for a power station having 
two 180MW generating units. In July, 1952, 
additional appropriations were made to 
increase the station to comprise four 180MW 
units. Both the steam generating units and 
turbo-generators to be installed in this station 
will be among the largest yet built in the 
United States. The first of the four units is 
scheduled to be in operation in July, 1954, 
and the fourth unit five months later. Pro- 
gress to date has consisted mainly of building 
construction plant and access facilities ; 
excavation in the condensing water intake 
and discharge areas ; and excavation in the 
power station area ; and grading and filling 
in the switchyard and coal storage areas. 


Lb steam/hr Short tons/hr U.S. gal/min 
1,280,000 76 142,500 


Construc-, Actual or 


Boiler Approx. coal| Condenser 
estimated 


capacity consump- cooling tion 
unit tion/unit water/unit started 


1951 
1953 
1953 
1949 


1951 
1951 216,500,000 


1940 19,700,000 
1950 103,000,000 


extension of this station will be limited by 
the availability of condenser cooling water. 
The amount of water available for this 
purpose will depend upon the design of the 
plant, the provision for pondage of stream 
flow at the site, and the future operation of 
upstream hydro-electric schemes under con- 
struction at present. In connection with the 
design of this plant, the use of a cooling 
tower instead of a conventional river pumping 
station for condenser circulating water is 
being considered. 

The Johnsonville steam power station, 
situated on the Tennessee River, 60 miles 
west of Nashville, Tennessee, was recently 
completed. Construction of this power 
station was started in May, 1949, and pro- 
ceeded generally according to schedule in 
spite of certain shortages of critical materials 
caused by the outbreak of hostilities in 
Korea. The installation comprises six 
generator units, each having a rated capacity 
of 112-SMW. The accompanying illustra- 
tion (Fig. 3) shows the site erection of one 
of these units. 

The Kingston steam power station, on the 


Fig. 4—Widows Creek Steam Power Station Under Construction 


June 5, 1953 


Tennessee River, near Kingston, Tennessee, 
had originally been planned with only four 
turbo-generators, each of 135MW rated 
capacity. However, in July, 1952, Congress 
appropriated funds to increase the size of 
this station to eight units. The additional 
four units are to have the same 180MW 
capacity as the units at the Colbert power 
station, resulting in an eventual rated 
capacity of the Kingston power station of 
1260MW. The first of the eight units is 
scheduled to go on the line in May, 1953, 
and the eighth unit in April, 1955. 

The Shawnee steam power station, situated 
on the Ohio River about 12 miles west of 
Paducah, Kentucky, is to be a major source 
of electric energy for the new plant of the 
U.S. Atomic Energy Commission at Paducah, 
Initially the station was planned with four 
135MW turbo-generators and construction 
work commenced at the site in January, 1951, 
on that basis. In July, 1952, Congress appro- 
priated funds to increase the size of the plant 
to ten 135MW units, thus making. this 
installation the largest steam power station 
under construction in the United States at 
present. The total rated station capacity of 
1350MW is almost equal to the total installed 
capacity of the entire T.V.A. system in 1942. 
The first generator unit is scheduled to go on 
the line shortly, and the next three units are 
planned to follow at approximate intervals 
of six weeks. All ten units are expected to 
be in operation by January, 1955. 

The Watts Bar steam power station on the 
Tennessee River near the Watts Bar dam 
was the first of the major steam power 
stations to be built by the T.V.A. and was 
completed in 1945. It comprises four turbo- 
generators, each having a rated capacity of 
60MW. 

Finally, the Widows Creek steam power 
station on the Tennessee River in North- 
Eastern Alabama, has been designed with 
six turbo-generators, each of 112- SMW rated 
capacity and will thus have an ultimate total 
capacity equal to the Johnsonville station. 
Construction on this scheme was started in 
March, 1950, and the fourth generator unit 
went into operation in February, 1953. A 
view of the station in the course of con- 
struction is shown in the illustration on 
this page. 
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Statistical Yearbook of the World Power Con- 
ference, No. 6. London: Central Office of the 
World Power Conference, Grand Buildings, Trafalgar 
Square, W.C.2. Price £1 15s.—Statistical Yearbook, 
No. 6, like its immediate predecessor, contains 
statistics of the production, stocks, imports, exports, 
and consumption of power and the sources of power 
in all the countries of the world from which it was 
possible to obtain information. Data on resources 
are included, it is stated, only to the extent that 
important additional or revised data have become 
available, for the International Executive Council of 
the World Power Conference has decided that com- 
plete tables on resources shall be published every 
six years, normally in the issue of the Statistical 
Yearbook published at the time of a plenary world 
power conference. The power sources included in 
this volume are coal, brown coal and lignite, peat, 
coke, manufactured fuel, wood, gas, water power 
and electricity. The majority of the statistics were 
supplied by the national committees of the World 
Power Conference, in accordance with the standard 
definitions of the units and terms employed, as 
approved by the international executive council. 
However, to a substantially greater extent than in 
previous issues, statistics have been reproduced from 
the statistical publications of the United Nations and 
from governmental and other authoritative sources. 
Further, in accordance with practice, the statistics 
on electricity are for the most part reproduced by 
permission from the statistics collected and published 
by the Union Internationale des Producteurs et 
Distributeurs d’Energie Electrique. It is believed 
that this volume contains the most comprehensive 
collection of comparable statistics on power and the 
sources of power yet published. 
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The Lynmouth Flood of August, 1952 
By C. H. DOBBIE 

The Hydraulics Engineering Division of the 
Institution of Civil Engineers held its first meeting 
on Thursday, May 28th, when a paper on the 
Lynmouth flood was presented for discussion. 
We print below an abstract from the first part of 
the paper, dealing with measurements and geo- 
morphology. The second part of the paper, by 
Mr. P. O. Wolf, dealing with hydrology ahd the 
model investigation is not given here. 


THE Lynmouth floods of August, 1952, were 
investigated before the evidence was destroyed. 
In the absence of gaugings, assessments of flow 
based on that evidence were developed for each 
section of the Lyn River system. The method 
used was to take longitudinal and transverse 
sections of selected reaches and to apply Man- 
ning’s formula. The selection of coefficients was 
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down by side flow after the passing of the 
peak flow, or, on the other hand, might represent 
only a transient surge. The bed as left giving 
the bottom level may have been scoured or built 
up subsequent to the peak flow. 

There was no novelty in the methods adopted, 
which would suggest themselves to any hydraulic 
engineer. Walking surveys of the river bed 
had already been made by engineers of the 
Ministry of Agriculture and of neighbouring 
river boards. From this information, gauging 
sites were selected and surveyed. At each site 
four cross-sections were taken, the gradient of 
the wrack line was measured, and all were 
related to Ordnance Datum. This procedure 
was somewhat laborious at many of the sites. 
Theoretically, further sites could be added but, 
in practice, the first selection had to suffice. 
The sites were selected for straightness in plan, 
uniformity in cross-section, and reasonableness 
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. The first check to be obtained was that the 
flow in confluence was approximately equal to 
the sum of the flows of the constituent streams. 
The check applied throughout the systems gave 
a good degree of consistency. There still 
remained the doubt that all the values might be 
consistently high or low, so a further check was 
desirable, independent of Manning’s coefficient. 

This was achieved by a model study of a 
peculiar rocky cleft in the West Lyn River 
which ended in a large waterfall, giving the 
advantage of a free discharge. A reasonable 
check was obtained and the values of flow 
were put forward without modification. Further 
sites are available for model studies and, over a 
period, stage-discharge diagrams could be built 
up, checked and extrapolated to flood levels ; 
but time and expense will not permit of such 
refinements. Flood flows are infrequent and 
special care would have to be taken, otherwise 
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a critical operation but an overall check was 
obtained by the figures fitting together into a 
reasonable pattern. A further check, indepen- 
dent of such coefficients, was obtained by a 
model-study of one particular site. 

Since it is unusual to find a torrential river in 
England, some special topographical features 
are obviously involved. A simplified explanation 
is that on a coast with the highest cliffs in England 
the sea eroded away the valley side to capture 
the river. The main course, the East Lyn River, 
has been graded back to a steep profile but the 
tributaries have not yet been equally graded 
and have been left hanging. For the West Lyn 
River, the tributary joining nearest the sea in 
Lynmouth, the effect is greatest and the bed is 
indeed precipitous. In flood, the rivers attain 
high velocities and carry heavy bed loads. 
Remedial works recommended follow European 
practice for torrential rivers. 

The assessment of peak flows in each part of 
the Lyn River system during the flood was the 
first hydraulic investigation, commenced a 
fortnight after the occurrence. There had been 
no gaugings. Steps were taken quickly to record 
measurements from the evidence left by the 
floods before it became obliterated. The value 
of the evidence had to be weighed. The wrack 
line giving the top level may have been washed 
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of success. By inspection, lengths were elimi- 
nated where there were doubts about surges or 
about large bed changes. 

While survey of the sites was in progress, each 
was visited by a Polish engineer with experience 
of torrential rivers and he selected appropriate 
values of the coefficient n to be used in Manning’s 
formula. This formula was adopted as being 
easy for calculation and as being the standard 
for both the Ministry of Agriculture and the 
United States Department of “Agriculture. The 
value of the coefficient adopted is of paramount 
importance, making a large difference to the 
result, as academic critics of so-called ‘* Coeffi- 
cient hydraulics” are quick to claim. No 
practical substitute, however, appears to be 
available. The American National Resources 
Committee, in its publication Low Dams,* 
set out by photograph and description a series 
of rivers having coefficients varying from 0-035 
to 0-150. For the Lyn River system, values 
0-045 to 0-08 were used. On some sites the 
centre channel was taken as 0-045 and the over- 
spills on the sides as 0-06. The meadows were 
divided by frequent hedges and small woods, 
so, although some sections were clear, the higher 
values were taken because of the general level of 
obstruction. 

* The references will be found in the original paper. 
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measurements could be extremely hazardous to 
instruments and observers. 


GEOMORPHOLOGY 


The study of land forms—a combination of 
geology and geography, using data from meteoro- 
logy, ecology and even hydraulics and strength 
of materialk—now widely known as geomor- 
phology, adds yet another word to the esoteric 
vocabulary of the civil engineer, all of whose 
works have such a background. In dealing with 
part of a river system, some knowledge of the 
whole is desirable and understanding will be 
incomplete without some reconstruction of the 
past. To geomorphologists the longitudinal 
sections or profiles of a river system are the key 
to its development. A river tends to flow at a 
gentle slope getting flatter towards the sea and 
being steeper at the headwaters. In uniform 
stratum and under uniform conditions its profile 
would be a logarithmic curve and, in practice, 
if a river is left alone, it does grade itself reason- 
ably to such a curve and the tributaries grade in 
similarly to the main course. The drainage 
pattern is, however, always complicated by other 
factors, since apart from earth movements 
there are changes in sea level affecting the 
outfall, there is piracy amongst river systems 
whereby when the watershed is eroded parts 
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of one system are captured by the adjacent 
system, and there are the effects of glaciation. 
Despite these complications, remnants of past 
curves can be recognised and by extrapolation 
old courses can be plotted. 

Most of the upper or middle reaches of English 
rivers grade to run out to a sea 600ft above the 
present sea level. The lower reaches have thus 
been steepened or rejuvenated by this lowering 
of the outfall but since it has taken place over a 
long period the changes and gradients are eased. 
The change has not been a simple lowering of 
sea level relative to the land, but a series of 
oscillations with lowering predominant. The 
last sizeable movement was in reverse, a rise of 
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at Lee Bay and at Woody Bay. The extrapolated 
profile of the West Lyn River lines up accurately 
with these remnants and the extrapolated profiles 
of the tributaries line up with such a main river 
profile. The last capture at Lynmouth, which is 
the dominant feature of the present drainage, 
took place when the sea was not more than 
100ft above its present level. After capture, 
river erosions would be very great and the regrad- 
ing of the lower reaches would proceed vigo- 
rously. The East Lyn River, running along the 
strike in softish slates between thick layers of 
more resistant sandstone, has been graded to 
some extent although remaining youthful and 
turbulent. Its middle reaches have a gradient of 
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sea level of 75ft to 150ft in post-glacial times, 
drowning many river mouths and leaving their 
buried outfall channels in the sea bed. 

These processes can also be followed on 
cross-sections, for the lower reach of a rejuve- 
nated river shows a valley within a valley and 
side terraces at the junctures. Frequently, a 
number of terraces can be found by shape and 
by content. When the profiles of the Lyn River 
system, shown in the accompanying illustrations, 
are examined it is at once apparent that rejuvena- 
tion of the lower reaches has been violent. 

No appraisal of the whole development of 
the river system is to be attempted, for this 
would lead into controversial discussion well 
removed from engineering ; instead, a simplified 
version is set out to show the main features 
and it is felt that without some understanding of 
these matters and of how Lynmouth came to 
an increment of its geomorphological fate, the 
study of the local hydraulics would be but a 
sterile exercise. Balchin sets out the flattish 
surfaces of the land as seven platforms of marine 
erosion and it is over one of the cliffs so formed 
that the top waters of the river fall. A. Arber 
has discussed the origins of the hog-backed 
cliffs peculiar to the north Devon coast. It is, 
however, in the work of Scott Simpson that is 
found the information relating to the violence 
of the Lyn River system. 

He has investigated in detail the underlying 
cause that the sea has broken through the 
valley side of the East Lyn River and captured 
the river at Lynmouth. There have obviously 
been previous captures and to-day erosion is in 
progress to the east, which will some day result 
in a further capture diverting the East Lyn 
River from Lynmouth. It will, of course, take a 
long time on a human life scale. 

To the west, elevated remnants of the previous 
course remain in the famous Valley of Rocks, 


1 in 63 and that of the lower reach from Waters- 
meet to the sea is 1 in 27. 

The tributaries with less flow and more 
resistant paths have failed to keep pace with 
this grading and are now discordant or hanging. 
The Hoaroak water ends in waterfalls in a 
precipitous course to Watersmeet. The West 
Lyn, the tributary nearest the sea, has a deeply 
incised valley, falling at 1 in 5-4 from the middle 
reach of 1 in 26. 

Regrading now continues, the valley floors 
and sides being rapidly eroded and the products 
transported seawards by the rivers. The meta- 
morphosed rocks with cleavage planes at a 
high angle to bedding planes break up into 
boulders of all sizes, and into smaller fragments 
and sand. Transport is small during ordinary 
flows and depends upon flood flows for real 
effect. In extreme flood, much material is moved 
and the valley sides are loosened-up so that 
ordinary floods carry a good load in following 
years. The boulders in flood batter their way 
along and when joined by washed-out trees form 
temporary dams which burst with huge surges, 
moving further material. 

Super-critical velocities of 20-30ft per second 
are common and move great masses, for, accord- 
ing to Einstein, a velocity of 15ft per second 
will move a rock measuring 3ft by 3ft by 3ft. 
After the August flood, a boulder weighing 74 
tons was found in the basement of a hotel. 

The very violence of contemporary erosion 
gives the valleys great beauty. The walks 
along these torrential rivers have entranced 
many, and will undoubtedly continue to do 
so. To build in such a valley was natural 
enough, for few English beauty spots escape such 
attention. In the Cheddar Gorge, the buildings 
to tempt day-trippers may be distasteful, but at 
Lynton, dwarfed by the surroundings, the Vic- 
torian buildings were quite pleasant. Their 
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fate was, however, inevitable and was unforty. 
nately sudden and tragic. Scott Simpson has 
summed it up: ‘ The valley form of the lower 
reaches is a ‘ V-shaped gorge, so narrow at the 
bottom that there is no room for a road beside 
the river. The valley sides are too steep for 
cultivation and are clothed with oak-woods, 
with here and there a cliff of naked rock. There 
is no room in these valleys for a village and no 
call for one because the arable land lies several 
hundred feet above their floors. The single 
exception is Lynmouth, which originated 2s a 
fishing village and developed as a resort. But 
even here, at the river mouth, there has only 
been room to build on the river bed itself, as 
has been proved by the flood which wasied 
away so many houses merely by. claiming for 
itself again the boulder beds on which they had 
been built.” 

Dealing with a river carrying a heavy bed 
load is an unusual problem in England. Check 
dams have been built in Cumberland rivers to 
collect shingle but at Lynmouth there are large 
boulders as well and the velocities are very 
high indeed. Following European practice, 
recommendations were made to construct 
through Lynmouth to the sea a channel of 
adequate cross-section to pass the maximum 
assessed flood and to ensure that this channel 
remained available by stabilising its bed and 
sides and by collecting the river loads above in 
reservoirs created by check dams in the East 
Lyn and West Lyn rivers. The possibilities of 
afforestation were studied but it was concluded 
that under the worst conditions it would not 
make a material contribution to flood alleviation. 
It is possible that these recommendations will 
not be accepted, on the grounds that Lynmouth 
is not worth the expenditure and that the 
inhabitants are opposed to a large safe channel. 

As many readers will sometime have been in 
North Devon they will recollect the features 
mentioned without difficulty, the hog-backed 
cliffs falling to the sea, the old cliffs line around 
the top of Exmoor, the steep bare upper reaches, 
the meadowed middle reaches, the deeply incised 
and wooded precipitous courses to Lynmouth, 
and the dry Valley of Rocks. The processes at 
work are easily appreciated by their violence and 
the spectacular evidence left by the past. They 


_are at work in all river systems at all times, 


though not in such obvious manner and the 
consideration of any river problem involves their 
study. 





An Asphalt and Bituminous 
Mixing Plant 

AN asphalt and bituminous mixing plant 
with an output of 5 to 10 tons per hour has 
been developed by Frederick Parker, Ltd., 
Leicester. It has been named the “ Spot-Mix,” 
and is intended for patching work, road- 
surfacing and for laying car parks, playgrounds, 
tennis courts and similar jobs. The “ Spot- 
Mix ” is a single-unit, mobile plant mounted on 
two pneumatic-tyred wheels for towing and 
discharging the mixed material where it is 
wanted. However, it can be set up in a static 
position when laying larger areas, or feeding 
several scattered jobs. The machine consists 
of an aggregate feed ring and drying cylinder, 
followed by a storage ring and batching chute 
feeding a paddle mixer ; tar or bitumen may be 
supplied to the mixer from a built-in kettle. 

The rotating feed ring attached to the drying 
cylinder receives aggregate at a convenient 
hand-shovel height. As it rotates three scoops 
built into it form chutes which discharge the 
aggregate into the dryer. A belt feeder may be 
fitted, having two compartments and adjustable 
gates so that two grades of aggregate may be 
fed in desired proportions. This feeder is driven 
from the feed ring through a cam and ratchet 
device and rests within the drawbar. 

The rotary dryingcylinder, which, the makers 
state, gives large drying capacity and a constant 
aggregate temperature, is 9ft long by 2ft 6in 
diameter, and is fitted with lifters to produce 
dense cascading of material through the heat 
from the oil burner. It is pointed out that the 
dryer oil burner is protected by a cowling in the 
storage ring and the flame is at a safe distance 
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from the mixer and bitumen supply. Oil is 
supplied to the burner from a built-in fuel 

tank and pump, and atomised air comes from a 
small compressor. A Chimney with its base 
fitting round the feed end of the drying cylinder, 
draws the hot gases from the drying cylinder 
and an adjustable damper controls the draught. 
Dust settling in the chimney is dumped back 
jnto the feed ring through a chute. 

A rotating storage ring is attached to the dis- 
charge end of the drying cylinder, enabling 
several batches of aggregate to be stored at the 
desired temperature. The storage ring is fitted 
with lifting buckets and as the ring rotates, the 
hot aggregate is lifted and tipped into a batching 
chute. The batching chute holds one batch of 
approximately 300 Ib (3 cubic feet). When 
the chute is full the hot aggregate in the storage 
ring slides off the full chute and falls back to the 
bottom of the ring. The batching chute dis- 
charges direct into the paddle mixer through a 
door operated by a lever, which simultaneously 
closes a door at the top of the chute as it opens 
the discharge door. 

The double-shaft mixer or pug mill embodies 
spring-loaded paddle shafts, which are thus 
allowed to rise should a stone become jammed 
between the paddle tips and the liners, thus 
reducing the horse power absorbed in driving 
the mixer. Renewable, abrasive-resisting liners 
are fitted and the renewable tips are of man- 
ganese steel. A heating jacket receives hot gases 
from the heating chamber of the bitumen kettle. 
The paddle mixer is at a convenient height for 
discharging mixed material into wheel-barrows. 

The tar or bitumen kettle, pump and piping 
may be fitted if required. This equipment com- 
prises an oil-fired bitumen kettle of 100/120 
gallons capacity, slung between the chassis 
members beneath the drying cylinder. On top 
there is a warming chamber, into which barrels 
of tar or cut-back bitumen may be lifted by a 
swinging davit and the contents allowed to 
discharge into the bitumen kettle. Pitch or 
harder penetration bitumen may be fed in lumps 
into the bitumen kettle. Hot bitumen is circu- 
lated through a piping system by pump and can 
be drawn off into the bitumen measuring trough 
placed above the mixer. The bitumen measuring 
trough is fitted with pegs to indicate various 
capacities. The oil burner for heating the 
bitumen is self-sustaining, with its own fuel 
tank, fitted with a hand pump, so that heating 
of the bitumen may proceed without running 
the plant. A bitumen spray bar with hand- 
pump may be provided. 

The standard power unit for the plant is a 
Lister F.R.1 8 h.p. diesel power pack. One 
kind of fuel is used for the engine and oil burners. 
All controls are grouped adjacent to the paddle 
mixer. Dial thermometers indicate the tem- 
perature of the aggregate in the batching chute 
and a similar instrument is fitted to the bitumen 
kettle. The chassis is of welded and bolted 
construction, with rolled and folded steel sec- 
tions. The drawbar has a full range of adjust- 
ment to suit the towing vehicle, and cable- 
operated brakes are available if desired. 





A 132kV Underwater Impregnated 
Pressure Cable 


We learn that the first three-core, 132kV 
impregnated pressure cable in the Southern 
Hemisphere is being laid in the outskirts 
of Sydney between the Rozelle sub-station 
(which is situated near Balmain power station) 
and a substation at Homebush. The cable was 
supplied and is being laid by British Insulated 
Callender’s Cables, Ltd. 

This contract, which is being carried out for 
the Electricity Commission of New South Wales, 
involves the crossing of a tidal arm of the 
Parramatta River. For this crossing the company 
is using two 404-yard lengths of cable which 
have been specially constructed for underwater 
use. 

The underwater cable—the first impregnated 
pressure cable to be laid under water— 
differs from the land cable in certain details. 
The 0-3 square inch screened circular’ copper 
conductors and the insulation and screening 
of the three cores are identical for the land and 
underwater cables.: The underwater cable has 
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Armouring a 132kV Impregnated Pressure Cable for Underwater Service 


a slightly thicker sheath, 0-145in minimum as 
compared with 0-125in, is reinforced with tin- 
bronze strips and tapes instead of steel and is 
armoured, whereas the land cable is not. The 
reinforcement, which is used to enable the 
sheath to withstand an internal gas pressure of 
200 Ib per square inch, is of tin-bronze instead 
of the more usual steel, because the bronze 
would be less likely to suffer corrosion in the 
event of outer protective covering being damaged. 
The main anti-corrosive protection applied over 
the reinforcement consists of one cotton tape, 
two self-sealing rubber tapes, a second cotton 
tape and three hessian tapes, an arrangement 
which is practically identical with the covering 
used on the land cable. The underwater cable 
is armoured with a single layer of 0-16in dia- 
meter galvanised steel wires, applied over the 
main anti-corrosive protection, as shown in the 
accompanying illustration, and the armour is 
served overall with two layers of bitumen impreg- 
nated hessian tape. The overall diameter is 
5-29in, as compared with 4-59in for the un- 
armoured land cable; the weight is approximately 
90 Ib per yard, as compared with approximately 
62 Ib per yard for the land cable. 

A gas channel pipe, which has an internal 
diameter of 0-25in and an external diameter 
of 0-375in, is laid up in one of the filler spaces 
between the cores. After completion of laying, 
nitrogen gas is introduced into the cable—per- 
meating the dielectric—at a pressure of 200 Ib 
per square inch. 

The two circuits are each capable of carrying a 
continuous load of 85MVA or, if both circuits 
are loaded simultaneously, they can carry 
77-5MVA each, that is, a total of ISSMVA. 
The underwater cables could carry even greater 
loads, but their ratings are controlled by the 
fact that their shore ends and the general run 
of the circuits are laid direct in the ground. The 
quoted ratings apply with ground temperature 
of 20 deg. Cent. 

The two lengths of underwater cable were 
supplied on two drums each 12ft in diameter 
and 9ft 4in wide. The gross weight of each 
loaded drum was nearly 19 tons. 





Powerful Marine Navigation Light 


Tue Ambrose light vessel, which is an import- 
ant sea mark for shipping approaching New 
York harbour and is also the reference point 
connected with the “‘ blue riband ”’ for the trans- 
Atlantic crossing, has recently been recom- 
missioned, by the United States Coast Guard, 
after a refit, and has returned to its station some 
30 miles from New York. Part of the refit 
consisted of the installation of what is stated to 
be the most powerful sea navigation light of its 
kind in the world and which has a maximum 
beam power of 5,560,000 international candles. 

The new apparatus, which is the result of 
collaboration between United States and British 
engineers, has been manufactured by Chance 
Brothers, Ltd., of Birmingham, and is basically 





similar to the equipment built by the company 
to the designs of Trinity House for installation 
in British light vessels. This apparatus consists 
of a pendulum on double gimbal bearings with 
the optical equipment placed above the bearing 
mounting and the arrangement maintains the 
light beams, from the optic, sensibly parallel to 
the sea. By so doing continuous visibility is 
ensured to.the mariner regardless of the rolling 
and pitching of the light vessel. Adjustment is 
provided within the weight box of the pendulum 
to allow for a ship period ranging from 9 sec to 
23 sec and for a maximum angle of roll or pitch 
of 29 deg. 

Four pairs of 18in by 6in focus mirrors, 
arranged in tandem in a vertical plane with a 
1000W high-efficiency lamp at the focus of each 
mirror, forms the optical equipment. Thus a 
failure of a single lamp in any one pair of mirrors 
means only a temporary loss of candlepower of 
one aspect and does not destroy the flashing 
character exhibited by the light. A system of 
current flow detection relays is employed in each 
pair of lamp circuits to indicate filament failure. 
An electric motor rotates the optical apparatus 
to provide the flashing character of the light, 
and provision is made for a range of rotational 
speed and flash characteristic to enable the 
vessel to take over duty at other stations. The 
changes in speed of rotation of the optic are 
obtained through gearing, the motor speed 
remaining constant while changes in the flash 
characteristic require readjustment of the balance 
weights in the optic table as well as angular 
displacement of the optical aspects. Flashing 
flexibility is made possible by means of selection 
of the number of aspects employed and by the 
angular displacement of the aspects relative to 
each other in the horizontal plane. 


The maximum beam candlepower emitted 
gives the light a range of 64 sea miles on a 
tropically clear night, but such a range is not a 
geographical possibility due to the curvature of 
the earth’s surface. However, the reason for so 
high a candlepower is to enable the light to be 
visible in poor atmospheric conditions. Assuming 
a range of visibility of 46-5 sea miles in clear 
weather with an atmospheric transmission as 
high as 0-85, then at 0-60 the range would be 
reduced to 18-5 sea miles and at 0-5, representing 
a daylight visibility of 6 sea miles, the light 
would be seen from a distance of 14 sea miles. 

To deal with such varying atmospheric con- 
ditions the United States Coast Guard develop- 
ment engineers incorporated a system of voltage 
control by means of which the candlepower of the 
beam can be selected and used according to 
the prevailing atmospheric conditions. Thus, 
at maximum operating voltage the beam power 
will be 5,560,000 candles ; at 80 per cent voltage, 
2,780,000 candles; at 65 per cent voltage 
1,390,000 candles ; and at 40 per cent, 278,000 
candles. In practice the lower beam candle- 
powers will be exhibited in clear or fairly clear 
weather, and the maximum only when called for 
by the prevailing conditions. 





800 


LEADING ARTICLES— 





THE 


ENGINEER 


THE ENGINEER 


Vol. 195 JUNE 5, 1933 No. 5080 


The Coronation of Elizabeth II 


Last Tuesday Queen Elizabeth II was crowned in Westminster Abbey 
** Queen of this Realm and of all Her other Realms and Territories, Head of 


the Commonwealth.” Her peoples, spread throughout the earth, rejoiced. 


In contrast with that ancient past wherein the forms of the ceremony are 
rooted there is, nowadays, no need, other than that of respecting tradition, for 
that public demonstration of allegiance to the new Sovereign which forms a part 
of the Coronation service. For the allegiance of peers and people to Queen 
Nor, 


to-day, do oaths of fealty need to be sanctified in a religious ceremony, lest the 


Elizabeth II was transferred to her without question upon her accession. 


Queen and her people may fear the possibility of their being lightly set aside. 
Such fears belong to the distant past, not to the present. In fact, the temporal 
significance of a Coronation has lost its force. By contrast the enduring 
spiritual significance of the ceremony. shines out with undiminished lustre. 
Outside Westminster Abbey festivity marked a joyous occasion. But within 
the Abbey there took place ceremonies of deep and solemn meaning. - Just as 
our young Queen, playing an exacting part with the dignity and grace that is 
already expected of her, dedicated her life’s work to service to her peoples, so did 
her peoples, represented there to acclaim her crowning, dedicate themselves to her 
service ; and through her to the service of this Realm and all Her other Realms 
and Territories and of the Commonwealth of which she is the Head. None 
among her subjects, we believe, did so with greater confidence in the high service 
they can render the Queen’s peoples than did engineers. For it is through their 
work, more than through the work of any other men, that the Queen can hope 
to see before the end of what all hope will be a long reign, prodigious advances 
in the wealth and prosperity of her peoples. Engineers are men of peace who 
Yet should Elizabeth’s reign be marred by war—which God 


forbid !—it will be to them that she will turn to devise and make the modern 


abhor destruction. 


munitions and armaments without which the Commonwealth would be 
powerless to survive. None amongst the Queen’s subjects will echo more 
stoutly than engineers that cry fittingly voiced at her Coronation, ‘‘ Long Live 


the Queen !” 
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THE MINISTRY OF WORKS 


In this issue we review on page 8] a 
book by C. M. Kohan entitled Histo, y of 
the Second World War: Works and Build. 
ings. As is to be expected, it has much to 
say about the wartime work of the Ministry 
of Works. During the war, as our reviewer 
notes, the first Minister of that newly. 
created department attached great impor- 
tance to “ the supposed function of the new 
Ministry during the years of post-war 
reconstruction.” In actual fact the Ministry 
does not now play the important pari in 
the construction industries that had beep 
envisaged for it. The Chief Scientific 
Adviser’s department, which was hurriedly 
formed during the war, was no less hurriedly 
dissolved. The departments concerned with 
the regulation of the building and civil 
engineering industries, staffed during the 
war by experienced personnel, passed to 
clerical and administrative staff without 
technical knowledge and exercising a purely 
negative control. The industry remains, on 
the whole, one of the most backward in the 
adoption of improved techniques. 

In the actual execution of works since ihe 
war the Ministry has been more successful. 
After supervising the large programme of 
temporary housing it has found itself respons- 
ible for an annual expenditure of about 
£50,000,000 a year on the construction and 
maintenance of works. Not only is the 
volume of work much greater than that 
carried out by the pre-war Office of Works, 
but it has changed its nature: for various 
reasons little normal building work has been 
undertaken, but factories for the production 
of atomic energy and facilities for aero- 
nautical research on a large scale have 
formed the main work of the department. 
The planning of an organisation to carry 
out work on such a large and varied scale 
presents many problems, and it could not be 
expected that the Ministry of Works would 
be free from defects. It is remarkable, 
however, that no real effort seems to have 
been made to construct an organisation 
appropriate to the executive functions of the 
Ministry. Instead of this, the normal 
structure of an administrative department 
has been adopted. The head of the depart- 
ment and his two deputies come from the 
general administrative class with no special 
knowledge of building problems, and other 
members of this class exercise financial 
control at all levels. A very large professional 
staff, including engineers of all branches, 
is, of course, employed by the Ministry. 
Most of the senior professional posts are, 
however, held by architects. This arrange- 
ment is no doubt a survival from the pre-war 
Office of Works, but it is difficult to see why 
an architect should be particularly suitable 
to direct the construction of, for instance, a 
special road for testing tanks or a “‘ pile ” for 
the production of atomic energy. 

In most countries where Ministries of 
Public Works exist, the responsible per- 
manent head of the whole organisation is a 
civil engineer. It may be that a different 
system is more suitable for this country, 
but very strong evidence would be needed 
to establish that the Ministry of Works is 
either gs efficient or as economical as it 
might be. The estimates of the Ministry, 
no doubt in conformity with Treasury 
instructions, 
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departments and it is quite impossible to 
discover from them whether the Ministry’s 
services (which are in fact similar to those 
carried out by consulting engineers for a 
recognised scale of fees) are performed 
economically. Unfortunately, it is probable 
that the officials of the Ministry themselves 
do not have a comprehensive knowledge of 
the costs concerned. No facts are therefore 
available on which a cast iron argument 
could be based that there would be economies 
if more of -the senior professional and 
administrative posts were occupied by 
engineers. Yet it is merely common sense 
to suggest that work which is primarily 
engineering should be under the charge of 
engineers and work which is primarily archi- 
tectural should be under the charge of 
architects. Of course, it is Simpler to quote 
that ideal than to realise it. It implies the 
existence of sharper definitions of the fields 
of architecture and engineering than do in 
fact exist. Yet in a Ministry responsible for 
so much engineering work it is odd to find 
so ill a balance between the architectural and 
engineering professions and surprising that 
there are not more engineers in adminis- 
trative positions. 





Literature 


History of the Second World War: Works 
and Buildings. By C. M. KoHAN. London: 
H.M. Stationery Office, Kingsway, W.C.2. 
Price 32s. 6d. 

Tuis substantial volume, recently issued as 

part of the official history of the war, tells 

the story of the works carried out by the 

Government from the rearmament period in 

1936 to the beginnings of post-war recon- 

struction. It is not an easy book to read, 

mainly because few connecting lines of policy 
can be traced through the activities it 
describes, which were extemporised in rela- 
tion to successive phases of the war. Although 
this is emphatically not a book for the 
general reader, the author has avoided 
technicalities so studiously that a some- 
what unreal atmosphere has been created. 
The detailed administrative problems with 
which he is mainly concerned had at most 
an ephemeral interest. Surely it would 
have been better to have related these to the 
problems of design, construction and orga- 
nisation which are more fundamental ? 

The opportunity has been lost for the 

production of a history of real interest to 

those intimately concerned with the con- 
struction industries, whether as engineers or 
architects or as contractors. 

A characteristic of construction work 
in this country is that there are two quite 
distinct industries concerned with “ build- 


” 


ing’’ and “civil engineering,” respectively, 
each with its own trade customs and 
organisations: this in spite of the fact 


that many operations are common to both. 
It may be argued that this duality is harmful 
and retards the introduction of improved 
techniques, particularly on the building 
side, but any attempt at reform should 
start from a clear understanding of the 
existing situation. Government agencies 
throughout the period found duality admini- 
stratively untidy and sought to ignore it. 
The author records an instance when need- 
less friction and delay were caused through 
the Federation of Civil Engineering Con- 
tractors not being informed of far-reaching 
proposals affecting it, the situation being 
aggravated by a subsequent explanation 
that the civil engineering industry had been 


‘between departments. 
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regarded merely as a “ side” of the building 
industry. The author himself is not immune 
from confusion in this respect. There was a 
notable failure by the Government to make 


the fullest use of the contribution that the’ 


professional institutions were able and willing 
to make, yet this does not excuse the omission 
of any reference to this contribution. The 
Institution of Civil Engineers is mentioned 
briefly in only two places. In one of these 
it is mis-spelt “ institute ” ! 

An important doctrine of constitutional 
theory is that of Cabinet responsibility : 
that all Government decisions are regarded 
as those of the Cabinet as a whole. It seems 
that, unfortunately, this solidarity does not 
apply to the senior officials serving ministers, 
and the only connecting thread in the narra- 
tive is provided by the ceaseless struggle 
Phrases such as 
“tension between the respective ministries 
increased . . . came a marked degree of 
bitterness ”” are surprising in an official 
publication which can hardly be suspected 
of magnifying such difficulties. The prob- 
lems of war-time control of the construction 
industries were very different from those of, 
for instance, the mechanical engineering 
industry. The volume of work carried out 
in war-time was not greater but less than the 
output of the industries before the war 
and there is no reason to dispute the claim 
of the employers federation that if freed 
from interference they could execute the 
whole programme in their stride. Such 
freedom was not possible. The insistent 
demands for manpower by the Forces and 
the aircraft industry made essential a drastic 
reduction of the numbers employed on 
construction, which fell from 1,362,000 in 
1939 to just over half a million in 1945. 
Although civil building was practically at 
a standstill, the changing war situation made 
urgent demands on the reduced number of 
workers for whom the various departments 
competed. 

Britain has never made use of a Ministry 
of Public Works. Many of the functions 
of such a ministry in other countries are 
carried out here by local authorities and 
public corporations, while no less than 
twelve Government departments had inde- 
pendent works organisations at the beginning 
of the war. The Office of Works was a 
relatively small body in peace-time, mainly 
concerned with the maintenance of public 
buildings, parks and palaces. The author 
notes that during the First World War 
“the evils of the unchecked scramble for 
labour and materials, the individualism and 
jealousies of the departments,” led to pro- 
posals for a single department to carry out 
Government works, which were not accepted. 
In 1940 the same difficulties were becoming 
apparent and Mr. Bevin, the Minister of 
Labour, pressed for a new department : 
“only by placing the building and civil 
engineering work of the Government under 
a single responsible minister, can a single 
policy be enforced.” The proposal for a 
Ministry of Works was contested by the 
departments concerned, not least by the 
Office of Works, which was to be raised to 
the higher status. The opposition was 
finally overcome, but at the cost of com- 
promises which were inconsistent with Mr. 
Bevin’s conception of a single ministry. 
The author remarks that “the Ministry 
never acquired the whole of the territory to 
which it was supposedly born the heir.” 
In the field of actual works the building and 
civil engineering which fell to the Ministry 
after 1940 was possibly not more than would 
have been undertaken had the Office of Works 
retained its identity. As the Ministry charged 
with the control and direction of the con- 
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struction industries as a whole it was attempt- 
ing to regulate other departments which 
had retained their own works organisations 
and which never wholeheartedly accepted 
the authority of the Ministry of Works. 

Although 1940 was a period when the 
outlook was black, attention was at once 
attracted to the supposed function of the 
new Ministry during the years of post-war 
reconstruction. Without neglect of more 
urgent tasks, the first Minister, Lord Reith, 
attached great importance to this. A 
Directorate of Post War Building was 
established in 1941 but most of the responsi- 
bility for planning and reconstruction was 
transferred elsewhere and it became mainly 
advisory. The concluding chapter of the 
volume—“ Prospect ’—dealing with the 
immediate post-war period and the future, 
is disappointing. No serious attempt is 
made to draw conclusions from the experi- 
ence of the war years regarding either the 
organisation of the construction industries 
or the execution of public works. It may 
be that such conclusions could hardly escape 
a degree of contention unwelcome in an 
official publication. 


The Road and the Vehicle. By B. G. Manton. 
London : Edward Arnold and Co., Ltd., 
41, Maddox Street, W.1. Price 30s. 

THE Joint Engineering Conference, which 
was held in 1951 at the time of the Festival 
of Britain, included two papers on road 
transport. During the discussion on those 
papers Dr. Glanville remarked that it was a 
curious fact that the paper on vehicles 
hardly mentioned the roads, and the paper 
dealing with the road aspect hardly men- 
tioned the vehicle. That was rather extra- 
ordinary, he thought, because the design 
of the car was undoubtedly greatly influenced 
by the road. He believed that it was not 
generally known that the amount spent 
yearly on road transport amounted to about 
one-tenth of the national income ; it was 
vital to the country that the problem should 
be regarded as a whole, he contended, 
for its consideration in two halves was 
probably the cause of part of the difficulty 
of obtaining an adequate road system. 
Thus it will be seen that The Road and 
the Vehicle breaks new ground in that it is 
an attempt to relate these two complementary 
aspects—the civil and the mechanical engi- 
neering aspects—of the road problem. It 
is written primarily for the highway engineer 
and treats the vehicle principally as it affects 
road design, from the highway engineer’s 
standpoint, but, nevertheless, we think that 
the automobile engineer and the motorist 
generally will find much important infor- 
mation in its pages. 

A brief résumé of the legislation affecting 
road vehicles is given in the first chapter 
of the book. There is then an account of 
braking and acceleration, covering the mea- 
surement of these quantities, the distances 
involved and their effects on road design. 
The traffic capacity of roads is next dis- 
cussed, for various kinds of highways, and 
junctions, including notes on the effect of 
road conditions on speed, and traffic con- 
ditions on the driver. In a similar manner 
the effects of road alignment on the behaviour 
of vehicles is described in the next chapter. 
The economic effects of road design— 
losses due to traffic congestion, speed and 
fuel consumption, and so on—are described 
at some length (although the author asserts 
that he has only explored the fringe of this 
subject), and the design of read junctions 
is then commented upon. A chapter which 
brings together much useful data for the 
highway engineer is next included under 
the title of ‘“‘ The Reaction of the Vehicle 
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on the Road”; the descriptive matter 
of this chapter examines the construction 
thickness, &c., of a road, the stresses between 
tyre and road, impact effects, and so on. 
The last chapter is devoted to motorways, 
describing their standards of design, the 
amenities they offer, and their place in 
various foreign highway systems. 


SHORT NOTICES 


Marine Engineering: Part II: Descriptive 
Catalogue. By H. P. Spratt, B.Sc., A.S.M.E. 
London: H.M. Stationery Office, Kingsway, 
W.C.2. Price 7s. 6d.—Part II of the handbook 
on the history and development of marine 
engineering contains detailed descriptions of the 
Science Museum collections illustrating a wide 
range of ship machinery, both main and auxiliary. 
The opening chapter is concerned with early 
steam propulsion and gives a survey of develop- 
ments together with examples of experimental 
steamboats and also early commercial steamers. 
Paddle engines are discussed next and references 
made to the many designs of engines built after 
1820, while in the next chapter the advent of the 
reciprocating steam engine and screw propulsion 
is recorded and there are notes descriptive of the 
range of engines constructed. Steam turbines 
follow with a brief history of their development 
and descriptions of the models which show 
examples of both direct drive and geared tur- 
bines. Another section is concerned with the 
growth of internal combustion engines and is 
followed by some notes about marine gas tur- 
bines. The handbook includes a_ chapter 
devoted to engine details, such as valve gears, 
crankshafts, clutches and bearings, and then 
proceeds to deal with steam boilers of flue and 
fire-tube and of water-tube design. Boiler fittings 
and accessories including natural and forced 
draught arrangements are described before 
passing to the section dealing with various forms 
of paddle wheels and the development of the 
propeller from the early days to the present time. 
The last chapter has for its subject marine 
auxiliary machinery and includes in its review 
descriptions of steering arrangements and items 
of deck machinery such as capstans and 
winches. Each chapter begins with a brief 
historical survey of a particular section of marine 
engineering and includes notes about individual 
models, arranged in chronological order. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 

correspondents) 

THE TRAINING OF ENGINEERING 
DESIGNERS 


Sir,—Professor M*‘Ewen’s article on _ the 
need for including design training in university 
engineering courses is most timely. However, 
Professor M‘Ewen devotes very little space to 
what is the most important aspect of the problem, 
namely, that of finding the necessary staff to 
take design classes. The writer took a course 
in chemical plant design for chemical engineer- 
ing students at King’s College, Newcastle, 
for two years as a “ peripatetic’ lecturer and 
the following observations are based on that 
experience. 

Professor M‘Ewen points out that with the 
present scholarship system it is practically 
impossible for a boy to serve an engineering 
apprenticeship before going to the university 
and consequently most engineering students 
go direct from school to the university and 
so have very little background of practical 
engineering. Thus, a design course at a univer- 
sity is bound to be confined to fairly simple 
problems. This is no disadvantage, however, 
as the principles of design can be appreciated 
just as readily from simple problems and, indeed, 
it is much better for students to work out simple 
problems thoroughly than to make sketchy 
attempts at grandiose schemes beyond their 
experience. Thus, the lecturer in charge of the 
design course must be well acquainted with 
detail design. If he is a senior designer who has 
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reached the stage where responsibility for detail 
design is delegated to subordinates there is a 
grave danger of fundamental mistakes in a 
student’s design remaining unnoticed. This 
will cause far more harm than no design course 
at all, as the student will leave the university 
with the idea that details do not matter, probably 
to learn later, at great cost to his employer, 
that the most brilliant design can be ruined by 
lack of attention to details ! 

The statement which Professor M‘Ewen 
attributes to one of his colleagues, that only a 
practising designer can teach design, is abun- 
dantly true. A corollary to this is that the 
lecturer in design must himself be dealing with 
the types of problem he is teaching, otherwise 
his teaching soon becomes a matter of giving a 
number of stock examples to his students year 
by year. No student can be expected to develop 
the creative outlook of a designer in such cir~ 
cumstances and the design course becomes so 
much waste of time. 

Possibly Professor M‘Ewen’s suggestion of 
lecturers who are also consultants may fulfil 
what has been described. The alternative of 
borrowing peripatetic lecturers from industry 
need not prove as difficult as Professor M‘Ewen 
imagines, however. All that a university 
requires can be provided by a junior designer 
who is himself a graduate and it is no disadvan- 
tage if each man teaches for only a few years. 
Thus, the sacrifice a firm makes by part-time 
release of such a man should not prove pro- 
hibitive. A further help in this direction would 
be provided by universities being willing to hold 
their design classes outside normal working 
hours. There are considerable possibilities in 
such a scheme for providing teachers of design 
and it merits more consideration than Professor 
M‘Ewen has given to it. 

F. P. Frost 

Middlesbrough, Yorks, May 25th. 


COAL 


Sir,—Your leading article, which so rightly 
stresses the seriousness of the affairs of the 
National Coal Board, prompts me to. draw 
your attention to certain facts. The recent action 
of the Minister of Fuel and Power in refusing 
an inquiry into the coal situation, and particu- 
larly its price structure, may be justified on 
grounds of expediency, but, nevertheless, bears 
hardly on the industrialist who is doing his best 
to assist in the vital national effort to export 
more high-grade fuel. To achieve success in 
this matter is a sheer economic necessity, and 
much can be done to improve the position by 
burning larger quantities of low-grade coal in 
industrial boiler plants than is attempted at the 
present time. 

As the great majority of engineers are doubtless 
aware, it is possible to purchase combustion 
apparatus which would enable the full output 
of boilers to be maintained with the very lowest 
grades of coal, not only in large power stations 
but also at the vast majority of industrial works, 
where shell-type boilers are frequently installed. 
Mechanical stoking equipment is by no means 
cheap, but its cost could be recovered in a 
reasonable period provided that the price 
differential between good and bad coals was 
sufficiently high. This is not the case to-day. 
For instance, the difference in cost between 
good and bad coal in south coast areas only 
amounts to about 7s. per ton, a figure which 
does not compensate for the reduced heating 
value and increased ash content of the inferior 
fuel. 

Since, by some strange anomaly, combustion 
equipment is excluded specifically from the 
Government’s loan scheme for increasing indus- 
trial efficiency, it is surely naive to appeal to 
industrialists to use poor coal in the general 
interests of the nation ? Present-day levels of 
taxation scarcely allow us to maintain existing 
plant, far less replacing it for the general benefit 
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of all and sundry, the industrialist excluded, 
Philanthropy is a first-rate philosophy, but an 
item to be ignored on the balance sheet or when 
compounding with creditors ! 

An anomaly which perhaps is even more 
striking is instanced by the current situation in 
the matter of the so-called “* nutty slack,” which 
has been such a boon to our radio comedians, 
even if to nobody else. Provided that suitable 
stoking equipment is installed, even this “ coal ” 
can be burned efficiently and smokelessly in the 
furnaces of factory boilers. The public, however, 
is being persuaded to use this fuel, which is off 
the ration, by reason of a price reduction of £1 
per ton, but no encouragement is given to fac‘ory 
owners to burn it for steam-raising. ‘ Nutty 
slack ’’ is really carbonised, rather than buried, 
on the domestic hearth. It gives off very little 
heat, but does produce vast quantities of smoke, 
The latter, being of the thick, grey, oily varicty, 
and full of benzpyrine, is, of course, a coniri- 
butory cause of much fog, and therefore injurious 
to health. 

Reverting to the price structure of coal, | 
will quote some figures taken from a works 
** somewhere in the southern part of England,” 
where “ Economic ” boiler plant is installed. The 
availability of this plant using *‘ Lady Windsor 
Washed Smalls,” is only five to six days, witli a 
boiler efficiency of about 68 per cent. Here, 
of course, the matter of the chemical composition 
of the coal enters the picture. On the other hand, 
Middle Duffryn Peas are also used in the same 
plant, and when this is so, the boiler efficiency 
rises to 78 per cent, with an availability of 
eight to ten weeks. The price paid for the 
Washed Smalls is £4 2s. 8d. per ton and the coal 
has a calorific value of 12,900 B.Th.U.s per 
pound. The above-mentioned peas cost £4 7 s.7d. 
per ton and the calorific value of the fuel is 
13,700 B.Th.U.s per pound. To my mind, it is not 
in the least surprising that the management of 
the company now refuses to buy the lower price 
coal, because its use leads to a marked drop in 
efficiency, and for which, on a calorific basis, 
no advantage whatever is offered. 

A new development worth watching is the 
establishment of considerable oil refining capa- 
city in the south. The availability of residual 
oil at such an establishment as Fawley may 
make it well worth considering the case for 
burning oil for industrial purposes within a 
considerable radius of any given refinery. 

JOHN Fox, M.I.Mech.E., 
Associate I.E.E., F.Inst.F. 
Hove, May 27th. 
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Hanover Technical Fair 


No. V—( Concluded from page 773, May 29th ) 


N this article we conclude our description 

of some of the more interesting engineering 
exhibits seen at the recent Hanover Technical 
Fair. 


MASCHINENFABRIK AUGSBURG-NURNBERG 
A.G. 


An interesting new exhibit shown by the 
Maschinenfabrik Augsburg-Niirnberg A.G. 
in the prime mover section of the Fair 
was a three-cylinder version of the new 
M.A.N. steam engine coupled to an alter- 
nator, as illustrated in Fig. 23. This new 
engine is now being constructed in three, 
four and six-cylinder units for exhaust and 
condensing or back pressure working. The 
diameter of the cylinder is 150mm and the 
stroke 120mm. It runs at 1000 r.p.m., which 
gives a mean cylinder velocity of only 4m 





Fig. 23—Steam Engine and Alternator—M.A.N. 
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Fig. 24—Back Pressure Geared Steam Turbine—Kuhnle-Kopp-Kausch 


per second. The working pressure is 30 atmo- 
spheres or about 327 1b per square inch, and 
the steam temperature 400 deg. Cent. The 
output per cylinder under these conditions is 
about 60 b.h.p. 

The drawing reproduced in Fig. 25 
clearly shows the general construction. The 
ribbed cylinder casing and crank-case is 
closed at the top by the single cylinder 
covers. The geating for the valve operation 
is arranged at the flywheel side of the engine. 
The working piston is combined with the 
cross-head guide and there is a ring joint 
between the piston and the guide. By this 
construction the mixing of condensate with 
the lubricating oil is prevented, for between 
the bottom of the cylinder liner and the 
outside of the cross-head guide is a space 
for condensate which is sucked up by a 
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water ejector worked from the cooling water 
for the oil cooler. The connecting-rod has 
an oblique joint at the large end, the crank- 
shaft is supported in bearings each side of 
each web. The shaft has connecting flanges 
at either end, one for the generator and the 
other for a compressor or other drive. 
The engine is lubricated throughout on the 
pressure system by means of an oil pump 
and oil cooler. Steam enters the cylinder 
from the top by means of a distributor 
through a double-seated spring-controlled 
valve. The valve is operated by a spring- 
controlled plunger, which rests on a rocking 
lever with a roller at either end, the rollers 
contacting two parallel camshafts. One 
shaft, that on the right, is designed with 
cams to give a steam entry over 180 deg. 
The left-hand camshaft can be moved by 
means of a pair of oblique-toothed gear- 
wheels which in turning slide the shaft 
along and so alter the cam and lever motion 
that the closing of the double-seated steam 
valve is regulated within very fine limits. 
The turning motion is derived from a servo- 
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Fig. 25—Section through M.A.N. Steam Engine 
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motor (seen on the left front of the engine) 
which is connected by a rod with the centri- 
fugal governor shown to the right. The 
handle below the governor is the starting 
handle, which is entirely independent of the 
servo motor and governor controls. The 
M.A.N. company is represented in this 
country by C. Wykeham and Co., Ltd., 
17-19, Cockspur Street, Trafalgar Square, 
London, W.C.2. 


SPILLINGWERK MASCHINENFABRIK 


On the stand of Spillingwerk Maschinen- 
fabrik of Werftstrasse 5, Hamburg 11, there 
were shown two examples of the firm’s 
series of steam engines. The larger engine 
was a four-cylinder unit having a designed 
output of 535 b.h.p. at 750 r.p.m. coupled 
direct to a Conz 435-kW generator. The 
smaller 25 b.h.p. per cylinder size was 
represented by a four-cylinder, 140 b.h.p. 
model running at 1500 r.p.m. The cross- 
head runs in a bronze sleeve and the piston 
rod is protected by a hardened metal tube 
at the stuffing-box. A steel piston, with a 
cast iron jacket, is used and all piston rings 
are chromium-plated. The double packing 
between the steam space and the trans- 
mission space prevents the mixing of con- 
densed steam and lubricating oil. 

The Spilling steam engine is designed for 
working pressures from 6 to 40 atmospheres 
and back pressures of from 0-1 up-to 12 
atmospheres. The firm is represented in 
England by Mr. Norseman of Point Wharf, 
Tunnel Avenue, London, S.E.10. 


R. DOLBERG AKTIENGESELLSCHAFT 


Among the earth-moving exhibits was a 
new universal “‘ Midget”’’ excavator (type 
“*D200”), which was exhibited by R. 
Dolberg Aktiengesellschaft, of 82, Linden- 
horst Strasse, Dortmund. The excavator 


has been so designed that it can be con- 
veniently transported from one site to another 
by simply loading it under its own power on 
to a 6-ton lorry and unloading it at the new 





Fig. 26—‘* Midget ’. Excavator at Work—Dolberg 


site. It is illustrated in Fig. 26, carrying out 
foundation excavations, and is designed for 
an output of 160 to 1990 cubic yards per 
eight-hour shift. The excavator can be 
supplied with a face shovel of 7 cubic feet 
capacity, a ditcher attachment having a 
similar capacity, or a grab having a lifting 
capacity of 5-3 or 7 cubic feet. The excava- 
tor is driven by a standard water-cooled, 
single-cylinder diesel engine of 15 h.p., or a 
twin-cylinder, air-cooled engine of 25 h.p., 
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or an electric motor. The net weight of the 
complete excavator without attachments is 
about 5 tons and the service weight 5-7 tons. 
The travelling speed under its own power is 
0-745 m.p.h. and the average pressure on 
the ground below the tracks is about 7:1 Ib 
per square inch. The under-carriage of the 
machine, as also the boom and jib, and the 
digging attachments are all of welded steel 
construction. The rotating mechanism com- 
prises an outer ring gear with a ball bearing 
and a solid centre pivot which, with its nut, 
centres the upper frame and thus prevents 
tipping. The firm of R. Dolberg is repre- 
sented in England by Mr. C. H. Farlow, of 
19-20, Wilson Street, London, W.C.2. 


ALLGEMEINE ELEKTRICITATS GFSELLSCHAFT 


A visit to the open-air stand of the Allge- 
meine Elektricitits Gesellschaft of Berlin- 
Grunewald Hohenzollerndamm 150, and 
Frankfurt (Main) Sud 10, Hochhaus Sud, 
showed that considerable progress has been 
made in the application of magnetic vibra- 
tors for the transport of loose materials by 
mechanical movement and the sieving of 
loose materials. The delivery of clinker to a 
cement mill, over a wide range of speeds, 
was demonstrated, while a short length of 
vibrating trough was shown delivering up 
to 130 tons of sand per hour. The use of 
circular pipe-lines for transporting loose 
materials was also demonstrated. One of 
the outstanding exhibits on this stand was 
the device for the vertical movement of 
material by magnetic vibrator units. The 
vertical transporter shown in Fig. 27 is 
about 7}ft high, and moves the material 
up a helical path. The unit was demonstrated 
raising 5 tons of basalt chippings per hour 
with an expenditure in power of only 1kW. 


KUHNLE, Kopp AND KAUSCH A.G. 


On the stand of Kuhnle, Kopp and Kausch 
A.G., of Frankenthal-Pfalz, there were shown 
a series of back pressure geared steam tur- 
bines, one of which, the “‘ AK 3G,” is 
illustrated in Fig. 24. 
It has a _ designed 
capacity up to 90kW 
for live steam press- 
ures up to 925 Ib per 
square inch and back 
pressures up to 128 Ib 
per square inch. A 
characteristic of the 
design is the overhung 
arrangement of the 
turbine rotor, which 
allows for the free ex- 
pansion of all interior 
parts, and facilitates 
quick starting from 
cold. There is a single 
shaft seal and the 
vertically-split casing 
enables the rotor and 
the nozzles to be 
easily examined. The 
shaft is supported in 
two bearings and it 
runs at a speed well be- 
low the critical speed. 
The turbine can besup- 
plied with a pressure regulating valve, or 
the company’s new regulating device with 
an adjustable, flexible shaft extension, 
which is arranged on the centre line of 
the turbine shaft and is adjustable at one 
end. At the free end an eccentric weight 
is attached! and the shaft is bent by 
centrifugal force when running at high 
speed ; the bending is utilised to regulate 
the flow of oil through the governing nozzle. 
The difference in the pressure in front of 
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Fig. 27—Vertical Magnetic Transporter 


the regulating nozzle acts upon the servo- 
motor of the regulating valve. By varying 
the flow of oil it is possible to alter the speed 
of the turbine about 15 per cent. The regu- 
lator speed is constant within a limit of 
4 to 8 per cent. 





The Utilisation of Solar Energy 


A LECTURE on “ The Utilisation of Solar 
Energy ” was given by Dr. E. C. Bullard, Director 
of the National Physical Laboratory, at a meeting 
of the Supply Section of the Institution of Elec- 
trical Engineers in London on May 20th. Dr. 
Bullard began by referring to the recently pub- 
lished N.P.L. report (THE ENGINEER, November 
21, 1952) on the use of solar energy and said 
that his lecture would be concerned mainly 
with the physicists viewpoint of the subject. 
He pointed out that the amount of solar energy 
available as heat at the earth’s surface was 
about 1kW per square metre of surface on a 
fine day. For practical purposes one could 
take a working figure of about 0-15kW per 
square metre as being an average value taken 
over the daylight hours of a year. Such power 
could be used directly for heating water for 
domestic use or for heating buildings. Work 
had been done in America and in Great Britain 
to demonstrate that schemes of this kind were 
quite practicable ; but they suffered from the 
inherent defect that sunshine was intermittent 
and unpredictable. In the case of space heating, 
moreover, the bulk of the solar energy was 
available at seasons when there was little demand 
for heating, which suggested that the energy 
might be usefully applied to air conditioning, 
particularly in tropical climates. A more promis- 
ing practical development to which Dr. Bullard 
referred was that of a form of pressure cooker 
using solar energy. Dr. Bullard made it clear 
that there was little prospect of the large-scale 
generation of power directly from solar energy, 
as a commercial proposition. He thought that 
better prospects were offered by indirect processes 
based on photo-chemical changes under sun- 
light, whereby the growth of low-grade fuels 
might be encouraged. One advantage of such 
indirect processes was that they provided a 
means of storing an intermittent source of 
énergy. Dr. Bullard recalled that a steam engine 
specifically intended for burning a variety of 
low-grade fuels was being designed for use in 
the tropics. He pointed out that if suitable 
fuels could be grown in India, for example, it 
would encourage the commendable practice 
of using cow dung as manure rather than as a 
fuel. 
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The Coronation Broadcasts 


Some idea of the engineering activity involved in the Coronation broadcasts on 
June 2nd is given in the following outline of the technical arrangements made by 
the B.B.C. in collaboration with the G.P.O. and a number of British manufacturers. 


N May 28th, at the invitation of the B.B.C., 
O we saw some of the technical arrangements 
that were being completed for the broadcasting 
of the Coronation of Her Majesty Queen 
Elizabeth II. This was the largest single-day 
broadcasting event ever undertaken by the 
B.B.C. For sound broadcasting alone provision 
had to be made for handling commentaries by 
over 100 commentators in forty-two languages 
besides English. To provide this service more 
than 200 B.B.C. engineers were directly engaged on 
the broadcast on June 2nd, apart from the engi- 
neers at the B.B.C. transmittifig stations, regional 
centres and the three main permanent control 
rooms in London. A total of thirty-seven 
transmitters were used to radiate the sound 
programme to listeners in Great Britain. Eleven 
other transmitters were used by the B.B.C.’s 
external services. Some 1300 additional sound 
circuits and over 100 vision circuits in and 
around the London area were provided by the 
Post Office Engineering Department in collabora- 
tion with the B.B.C. 


SOUND BROADCASTING 


For the sound broadcasting services com- 
mentary points were set up in Westminster 
Abbey itself and in the Annexe, at the Inner 
Court of Buckingham Palace, the Victoria 
Memorial and “ Stand 34” outside the Palace, 
Trafalgar Square, King Charles’s Statue, the 
Bazalgette Memorial on the Victoria Embank- 
ment, the Middlesex Guildhall, and the new 
Colonial Office site. In planning the programme 
networks it was decided that the 104 commentary 
positions available should be divided into five 
groups. The first, the domestic network, for the 
B.B.C. services in this country, consisted of 
eight commentary positions with which were 
associated eight effects positions, together with 
two combined commentary and effects outputs 
from the St. James’s Palace and Marble Arch 
sites. The second was the European network, 
which carried the programme to be broadcast 
from B.B.C, transmitters in the European 
Service. Some of these programmes were 
rebroadcast by European Broadcasting organisa- 
tions. The third was the European Liaison net- 
work, which was manned entirely by personnel 
of the appropriate European Broadcasting 
organisations and carried commentaries for 
their exclusive use. The fourth was the overseas 
network ; it dealt with broadcasts from B.B.C. 
transmitters to non-European countries. Finally, 
there was an Overseas Liaisonjnetwork, to provide 
liaison facilities for non-European Broadcasting 
organisations, including the four major American 
networks and the Canadian Association of 
Broadcasters. 

Temporary control rooms were established 
in association with eleven of the commentary 
sites, of which the two most important were 
Westminster Abbey and the Colonial Office site ; 
the former was used as the central mixing point 
for all domestic programmes, while the latter 
was the centre for all other programmes and 
handled commentaries for the B.B.C. Overseas 
and European Services and also those being 
relayed by other countries. Most of the outputs 
for recording were also passed through the 
control room at the Colonial Office site, but a 
few were sent direct to the permanent control 
rooms in London. 

Most of the control positions (one for each 
commentary position) were of standardised 
layout. On the left of each position there were 
two outside-broadcast amplifiers* mounted one 
above the other to serve as a main and a spare. 
Each amplifier had its own mains supply unit 
and standby batteries. On the right of the 
amplifiers there were one or more four-channel 
mixing units. A small portable test unit was 
provided with many of the test positions. 

To the right of the mixers there was a hand- 
ringing telephone and an indicating panel for 





connection to up to five circuits. By this means 
each position in a network was in telephonic 
communication with the master position at the 
Colonial Office site and with other positions 
forming the network. On the left of the outside 
broadcast amplifiers there were signal lights, 
headphone jacks and a telephone for communica- 
tion with the associated commentator’s position. 
In the largest of the temporary control rooms 
there were twenty-nine control positions as 
described above. 

At the commentators’ positions B.B.C. lip 
microphones were used to reduce the possibility 
of audible interference between commentators. 
There was no need, therefore, to provide every 
commentator with a separate sound-proof box 
as at the Coronation of 1937. 

At all sites except the Abbey, the effects 
positions were similar ; they consisted of two 
amplifiers, one or two mixer units and moving- 
coil microphones. An output from these 
amplifiers was fed round the site control room and 
provided a mixer input for each of the positions 
at that site. The effects from Westminster 
Abbey included the actual Coronation Service, 
choirs, organ music, &c., which were fed direct to 
Broadcasting House, Bush House, Oxford Street 
and the Colonial Office site. 

In the Abbey control room pre-fade listening 
facilities were available on each domestic output 
coming in from outlying points. A master talk- 
back key was provided to enable information 
and instructions to be given to all commentators 
simultaneously, while individual keys permitted 
communication with any one of them separately. 
In addition, the master domestic position had a 
telephone to all domestic positions at other sites. 
Generally similar, though less comprehensive, 
facilities were available for other networks. 

Westminster Abbey, the main mixing point for 
the domestic programme, differed materially 
from all others. There were approximately 
sixteen four-channel mixer units and some ten 
of these units were used for the Ceremony 
microphones. 

The complete domestic programme was trans- 
mitted direct to Broadcasting House. It was 
also fed to all commentary positions at the 
Colonial Office site and at the Middlesex Guild- 
hall, thus enabling commentators at these points, 
with the aid of television monitors, to broadcast 
full commentaries to their respective countries. 

To ensure the correct routing of programme 
circuits for other countries at the points in this 
country and abroad through which the trans- 
missions passed, special recordings had- been 
made; they carried a short identification 
announcement such as “‘ London Calling France ” 
in the language of every country through which 
the transmission would pass, and they were 
played continuously over the circuit prior to 
transmission. In this way engineers at home and 
abroad were helped in setting up and maintaining 
the routing of the circuits. 

Eighteen turntables distributed between three 
centres in London were used for transmitting 
these recordings to the countries concerned. 
They included special recordings for the television 
sound circuits to the Continent. 


STAND-BY AND EMERGENCY ARRANGEMENTS 


All the domestic positions were equipped 
with spare amplifiers, and with batteries for 
use in the event of a mains power supply failure. 
Spare lines were installed, passing, in most cases 
by alternative routes, to the main control room 
at Broadcasting House en route to a “ shadow ” 
mixing position which was working during the 
whole broadcast. The operator here followed 
the commentaries in step with the main domestic 
programme and was, therefore, in a position to 
take control instantaneously should the main 
circuits fail. A telephone line connected every 
domestic site with this ‘“‘ shadow *’ mixer room. 
Radio-link facilities were also installed so that 
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in the unlikely event of a major breakdown of 
G.P.O. circuits, a large part of the Coronation 
ceremony and certainly all that took place in 
the vicinity of Westminster Abbey, including the 
whole of the Coronation Service, could be 
broadcast. 

Some forty television monitors were installed 
at various points for monitoring, observing and 
commentating purposes. The largest group was 
at the Colonial Office site and the Middlesex 
Guildhall commentary positions. These picture 
monitors enabled commentators to watch the 
television picture and describe scenes which 
they could not otherwise see. They were thus 
able to give 2 comprehensive broadcast of the 
whole Coronation Service and processions to their 
various networks, complete with effects from the 
Ceremony microphones. 


TELEVISION BROADCASTING ARRANGEMENTS 


The whole of the B.B.C.’s outside broadcast 
facilities, including units normally operating in 
the Regions, were concentrated on the Corona- 
tion Service and processions. A total of nineteen 
cameras was used, in conjunction with five 
subsidiary vision control rooms and a temporary 
central control room at. Broadcasting House. 

One cainera mounted over the west door of the 
Abbey surveyed the Nave, while three other 
cameras situated east of the choir screen viewed 
the Ceremony from the triforium, organ screen 
and south transept; they were linked to a 
separate television control room outside the 
Abbey, while the commentator and his picture 
monitor were located above the triforium 
camera. 

There was a camera looking out from the 
Annexe which, with two cameras and a com- 
mentator on the Colonial Office site and another 
on the roof of Abbey House covered the arrival 
and departure of the procession at the Abbey. 
The control room for these cameras was on the 
Colonial Office site. Three cameras at the 
Victoria Memorial, linked to a control room at 
this site, showed the procession leaving and 
returning to Buckingham Palace. One of them 
was fitted with a 40in telephoto lens. There was 
also a camera mounted on the roof of the Palace 
overlooking the Mall and another at ground level 
inside the forecourt. 

A commentator and a group of three cameras 
were located on a stand close to Grosvenor 
Gate, Hyde Park, with a B.B.C. mobile television 
control room situated nearby. On the Thames 
Embankment, close to Westminster Pier, there 
were three cameras televising the outgoing 
procession to the Abbey, and, later in the day, the 
firework display. 

The vision and sound outputs from the five 
principal operating positions were each taken by 
Post Office lines to a central control room 
installed for the occasion in Broadcasting House. 
The incoming pictures from each source were 
continuously displayed on separate monitor 
screens, so that the senior producer could select 
and switch picture and sound sources according 
to the progress of events. To obviate the 
momentary blank screens or frame slips which 
can occur when switching from one vision source 
to another, the B.B.C. had developed a system 
for. the phasing and locking together of frames 
from all cameras and sources. This phasing 
and locking was effected at the central control 
room where any disparity between one source 
or another was adjusted. 

** Zoom ”’ lenses, giving a range of magnifica- 
tion of five to one, were used with one or more 
of the cameras in each group. All the cameras 
used were fitted with Image-Orthicon pick-up 
tubes. 

From the central control room at Broadcasting 
House the television signals were fed over the 
permanent Post Office distribution network to 
the B.B.C. transmitters at Alexandra Palace, 
Sutton Coldfield, Holme Moss, Kirk o’ Shotts 
and Wenvoe. The signals were also radiated 
from the temporary low-power transmitters 
specially installed in time for the Coronation 
at Pontop Pike (near Newcastle), Glencairn (near 
Belfast), and Truleigh Hill (near Brighton). 


TELEVISION RELAYS TO THE CONTINENT 


France, Holland and Western Germany had 
long ago expressed a desire to relay the B.B.C. 
television broadcasts on Coronation Day if 
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CONTINUOUS PRODUCTION OF TIMBER BOARD 


Fig. 1—Chips Passing to the Preparation Plant 
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Fig. 3—The Upper and Lower Steel Bands and Platen Chains at the Output End Fig. 4—The Chain ‘Wheels, Platens and Roller Bearings 
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it were technically feasible. It may be recalled 
that there is no permanent connection between 
this country and the Continent suitable for con- 
veying television signals and that the three 
countries concerned have television standards 
differing from those of Great Britain. However, 
the experience gained in July, 1952, when a 
temporary television link was established between 
Paris and London, suggested that the same 
method might be adopted on a more extensive 
basis. The results in 1952 also demonstrated 
the success of the B.B.C.’s system of converting 
the French 819-line signals to the British 405-line 
standard. It was thought that the same general 
principles could be successfully applied in con- 
verting the B.B.C. 405-line signal to the 819-line 
French, and 625-line Dutch and German 
standards. Tests which took place during the 
week April 20th to 26th showed that acceptable 
pictures could be transmitted at least as far as 
Hamburg by temporary radio links and standard 
conversion equipment. For the Coronation 
transmissions, therefore, the B.B.C. vision 
signal was transmitted from London to Swingate, 
near Dover, by three centimetric wave radio links 
in series and then across the Channel to a receiving 
point at Mont de Télégraphe near Cap Blanc Nez. 
The next point on the route was Cassel, where 
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the signal was transmitted over a series of links to 
Paris and separately to Lille for onward trans- 
mission to Holland via Belgium. 

The 405-line signal received in Paris fed the 
441-line transmitter there and, via a standard 
convertor, the 819-line transmitters at Paris and 
Lille. The 405-line signal received at Lille from 
Cassel was transmitted to Breda in Holland via 
repeater points at Flobecq, Brussels and Antwerp. 
At Breda it was converted to the 625-line 
standard and fed to the Dutch transmitters at 
Lopik and Eindhoven. A separate four-link 
circuit went to Wuppertal where it was fed into the 
permanent German distribution network and 
fed transmitters at Berlin, Hamburg, Hanover, 
Langenberg, Cologne, Frankfurt and Weinbiet. 

In all, seventeen temporary television links, 
three of which were between London and Dover, 
were used to distribute the programme to France, 
Holland and Germany, where it was relayed by 
the television services of these countries. 

The radio links between London and Cassel 
were supplied and operated by Standard Tele- 
phones and Cables Ltd., under contract to the 
B.B.C. and R.T.F., while the Continental links 
were provided by R.T.F. and P.T.T. in France, 
I.N.R. in Belgium, M.T.S. in Holland and 
N.W.D.R. in Germany. 


The Continuous Production of 
Timber Board 


The installation described is the first of its kind to produce timber board by a con- 
tinuous strip process on a truly production basis. The most significant part of the 
plant is the continuous track of heated platens by which the carpet of resin impreg- 
nated wood chips or shavings is progressively compressed and its thickness con- 
trolled in transit. The complete installation includes apart from the press a 90kW 
high-frequency heating unit, a continuous flow mixer and a high-pressure resin 
spray bath. This plant is the first of a batch being made for Bartrev, Ltd., by the 
Vere Engineering Company, Ltd., at a new works near Colchester. 


WE were recently able to see a demonstration 
of a plant designed to produce reconsti- 
tuted timber board in continuous lengths at 
relatively high speeds. It will be recalled that 
existing timber board manufacturing processes 
were all based in their last stages on the prin- 
ciple of the platen press, involving batch loading, 
long pressing and slow curing and producing 
in the end boards of three fixed dimensions. 

From the formation of the original B.A.R. 
(British Artificial Resin) Company in 1939 
research into continuous production of building 
board from bonded wood flakes and chips was 
pressed forward, the first designs for a continuous 
press being ready in 1943. Four years later the 
first pilot plant was in operation making boards 
18in wide. The full-size commercial plant 
which we saw demonstrated at a new works of 
the Vere Engineering Company, Ltd., Marks 
Tey, near Colchester, will shortly be working 
to full mass production capacity with an annual 
output of 16,000 tons or between 25,000,000 and 
40,000,000 square feet, according to the thickness 
of the board produced. 

The Bartrev process, as it is known, is designed 
to produce high quality board for any market 
from many kinds of fibrous materials, the 
most commonly available being timber that 
would otherwise go to waste—the “ cuttings, 
tops and branches” that the lumber industry 
cannot use, and wood “ waste” from sawmills 
and factories. 

The choice of raw materials to be used depends 
on the location of the plant. Board can be 
made just as effectively with hard wood as with 
soft wood, though the character of the end 
product will naturally vary. 

Raw Materials Preparation —The main prin- 
ciples of preparing wood waste for reconstruction 
into useful board are generally known and 
several forms of existing plant can be used in 
the Bartrev installation, including conventional 
shavers and hammer mills. The first stage is to 
reduce the raw material to uniform and correct 
particle size. The second stage, vital to the 
process, but also generally known in the industry, 
is to control the humidity. The compressibility 
of wood depends on the moisture content, but 
this varies greatly from wood to wood and from 


load to load. Drying units incorporated in 
the raw material preparation plant reduce the 
humidity content to a predetermined and uniform 
level. 

The particular installation at Marks Tey 
has been designed to handle raw material in 
the form of soft wood shavings. The raw 
material preparation plant includes grinders to 
reduce the shavings to the right particle size, 
from where a pneumatic system carries the 
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particles via a cyclone chamber to a vibratory 
screen which separates the undersized particles. 
Using wood waste from seasoned timber less 
than 6 per cent is rejected during this process. 

The moisture content, which is determined 
by using a dielectric principle, is controlled 
thermostatically. Generally the moisture con- 
tent is reduced from about 25 per cent (wood 
shavings) to 7 per cent and is passed to the 
storage bin. This storage bin is fitted with a 
volume controlled discharger, from where the 
material passes to the resin mixing units. The 
mixer is of the continuous flow kind in which 
the material is violently agitated, while at the 
same time the resin (in liquid form) is sprayed 
at the desired raie into the mass. From the 
mixer the resinated material is passed to the 
hopper of the continuous press. 

Because of the short curing cycle of the pro- 
cess, special quick setting resins must be used. 
The resins and hardeners most suitable for the 
process have been the subject of extensive 
research. The proportion of resin to raw 
material varies from 5 to 8 per cent according 
to the wood used and the properties required in 
the end product. 

The Continuous Press.—The continuous press 
is an assembly of four essential parts : a feeding 
unit, a high-frequency heating unit, the press 
itself and an automatic saw. The whole unit is 
compact in layout and, considering its production 
capacity of 3 tons per hour, small in size. It 
has an overall length of 134ft, a width of 7ft 6in, 
a height of 20ft and weighs 200 tons. 

The impregnated material from the raw 
material handling plant passes to a feeding 
unit which comprises an automatically loaded 
hopper equipped with “ electronic eye” to con- 
trol the level ; a gravity chute and an automatic 
feeder to lay the carpet of raw material to any 
required uniform thickness on the lower of two 
endless stainless steel belts, which can be seen in 
Figs. 2 and 3. 

The high-frequency heating unit comprises 
high-frequency heaters with a total output of 
90kW, providing an extended field through 
which the raw material carpet is conveyed and 
moisture and temperature control remain closely 
interlinked throughout the whole process. 
Temperature has a great effect on the com- 
pressibility of the raw material and research has 
indicated the need for preheating the wood 
resin mixture before the power consuming step 
of compression. The h.f. heaters raise the 
temperature to 85 deg. to 90 deg. Cent. 
The length of time that the carpet of raw material 





Fig. 5—The Pressure Zone of the Plant 
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remains on this preheating field is insufficient to 
allow harmful evaporation of moisture or pre- 
curing of the resin, which is effected during the 
next step under pressure. 

The Continuous Press——The continuous press 
comprises two endless heated platen chains and 
two endless polished stainless steel bands face to 
face the one above the other. The raw material 
carpet is carried on the lower steel band through 
the h.f. heating field to the press. 

The design and motion of the platen chains 
has been arranged so that their edges cannot 
damage the steel bands and the distribution of 
pressure when the wood-resin carpet enters the 
press and subsequently has been adjusted to 
suit the optimum load/displacement charac- 
teristics of the material carpet. The compacting 
process consists of two stages, the first being the 
expulsion of air from the voids and the rearrange- 
ment of the particles to fill the voids, the second 
being the actual compression of the particles 
themselves. Of these stages the last requires 
considerable pressure, but after it has been 
completed and curing of the resin has started, 
only relatively little pressure is required for 
holding the board at its correct thickness and to 
prevent recovery. 

The two platen chains are composed of 
specially mounted steel plates and the pressure 
loading is carried through to six upper and lower 
cast steel cross-heads, which are shown in 
Fig. 5. Each pair of cross-heads is connected 
by vertical steel columns, the upper cross-head 
being fixed and the lower cross-head being 
capable of limited vertical movement. The 
lower cross-heads are provided at each end with 
hydraulic cylinders, by means of which the 
cross-head is held against adjustable limit stops. 

Each platen chain is provided with a driving 
sprocket and an idler sprocket and the drive is by 
an electric motor operating through a gearbox 
giving infinite variations between speeds of 
4ft and 30ft per minute. In the design of the 
platen chains care has been taken to ensure : 
that the -predetermined distance between the 
two chains in the parallel run is maintained 
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from this factor, since speeds can be calculated 
to correspond with varying raw materials, 
resin contents, thicknesses and densities. Devices 
for carrying rolls of paper and applying the 
paper to one or both sides of the board are 
incorporated in the press. The paper is coated 
with resin and fed into the steel bands prior to 
laying the wood-resin carpet. 

At the delivery end of the press automatic 
saws are fitted to perform two operations : 
first, the edges of the board are automatically 
trimmed as it emerges from the press ; secondly, 
a saw operating in a transverse direction square 
cuts the moving board to any required length. 


PROPERTIES OF THE BOARD 


Because it is made on a continuous process 
the board can be supplied in any required length 
and as the distance between the press platens is 
adjustable, it can be made in any thickness from 
jin to Zin. 

The nature of the end product will, of course, 
vary according to the quality and characteristics 
of the raw material that are used and the degrees 
of heat and pressure applied in the process. 
The plant will convert almost any kind of waste 
fibre into a useful structural board. In many 
densities, thicknesses and finishes the board has 
been extensively tested to determine mechanical 
and working properties as shown below. These 
tests have proved the value of the board as a 
sound structural material akin to several species 
of wood but with new and individual properties. 

Bartrev board complies with Category II of 
British Standard Specification No. 476 for non- 
inflammability : ‘* Charring or scorching does 
not extend for more than 2in across edge of 
under face of 6in sheet.” 

As manufactured with the recommended 
resin it is vermin free and sterile, but to meet 
local conditions of vermin and fungus attack, 
fungicides and other chemicals can be added 
to the raw material. 

The board is workable by normal joinery 
methods, employing hand or machine tools. 
It can be cut, sawn, nailed and glued like wood. 


Some Physical Properties of Bartrev Board 











| Grades 
Properties ’ ssc isaac 
| s sP ean 
Density EO ae ee ie 0-65 0-70 0:75 | 0-65 0-70 0-75 0-65 0-70 0-75 





Modulus of rupture, pounds per square inch) 2500 3000 
(flexural strength) 





‘3500 | 3000 | 3300 3800 | 4000 | 4500 5000. 








2500 2500 | 2500 | 2500 | 2800 | 2800 | 2800 











Compression strength, pounds per square) 2500 2500 
inch 
Tensile strength, pounds per square inch... 1900 | 2300 | 2600 | 2300 2500 | 2900 | 3000 | 3100 | 3300 
Effective modulus of elasticity, tons per square! 135 | 135 135 135 135 135 135 135 135 
inch | 
Thermal insulation, B.Th.U. per hour, per 0-9 1-0 1:0 0-9 1-0 1-0 Iege 0-9 Pee | 90 : 


square foot, per deg. Fah. per lin thickness! 








S—made from shavi 


Grades referred to above are as follows :— 


SP—the same but with a standard paper facing. 
T—made from specially prepared chips. 


accurately ; that at no time does any part of 
any platen in the upper chain approach the 
lower chain closer than this predetermined 
distance ; that all parts of the layer are equally 
compressed and the board produced with per- 
fectly flat surfaces, and that the platens can be 
maintained at any temperature up to 160 deg. 
Cent. 

The final heating stage which has to be effected in 
the press by heat transfer from the radiant-heated 
platens raises the temperature of the raw material 
to a total of 110 deg. to 115 deg. Cent. according 
to the kind of board to be produced. This 
temperature is maintained by thermostatic con- 
trol until the raw material leaves the pressure 
zone as fully cured, fully compressed board. 

The polished steel bands are carried on steel 
drums, four to each band. Tension is applied 
to the bands and automatic adjustment to the 
drums is provided to ensure true parallel move- 
ment. Provision is also made to ensure that 
contraction of the bands on cooling does not 
introduce any risk of overstressing either the 
bands or the drums. The entire press is driven 
by an electric motor operating through a gear- 
box permitting speeds between 5ft and 30ft 
per minute. The process derives its versatility 








As in the case of plywood, it is advisable to use 
thinner nails and to avoid nailing too close to 
the edges. Screw fixing is facilitated by pre- 
drilling. It can be glued or jointed with ordinary 
Scotch glue, casein or any synthetic resin glues, 
and can be butt or scarf-jointed, &c., in the usual 
way. 

The standard board can be made either with 
or without a low-cost paper surface. The 
unfaced board provides a smooth surface such 
that an excellent washable finish can be given 
simply by waxing or applying transparent 
varnish or cellulose, thus retaining the attractive 
and characteristic wood particle structure. 





The Harbour Arm at Lynmouth 


ON page 797 of this issue we print an abstract 
of the paper presented at the Institution of Civil 
Engineers last week on the Lynmouth floods of 
last year. Mention is made in the abstract of 
remedial works proposed in the Lyn catchment 
consisting of a flood channel of adequate cross 
section to pass the maximum assessed flood, and 
of check dams higher in the catchment. Although 
it is not yet known whether these works will be 
carried out, other complementary works along 
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the Lynmouth front are to be undertaken, q 
contract for them having just been placed. 

Before the flood disaster last year, there was a 
small boat harbour on the left bank of the Lyn 
at its mouth, consisting of a breakwater some 200ft 
long, extending from the general line of the sea 
front, and inclining slightly towards the river, 
with a river training wall further upstream to 
divert the main flow of the stream to the other 
side of the channel clear of the harbour area, 
Craft drawing up to 8ft could use the harbour, 
During the flood the training wall was washed 
away and the breakwater undermined as far 
back as the Rhenish tower, which stood at avout 
the middle of its length. 

The new works consist of a harbour arin of 
about the same dimensions and in the same 
position as its predecessor, and dredging o! the 
harbour area and the river channel across the 
foreshore. The contract also includes the recon- 
struction of the causeway running out across the 
foreshore parallel with the river channel, and the 
construction of a protective apron at the toe of 
the masonry sea wall forming the sea front to the 
west of the harbour. 

The new harbour arm is to be of mass concrete 
construction, with its foundations carried below 
the proposed bed level of the harbour to a firm 
formation. It will be 204ft long with a top width 
of 11ft and a total height of about 25ft above 
formation level. A boat ramp will be provided 
on the harbour side, 15ft in width and sloping 
down at 1 in 5. The concrete of the harbour 
arm will be faced with local stone. The stone 
facing walls will first be built, the stone being 
random laid, and opposite walls tied together, 
and then the concrete will be poured between 
them, thus obviating the need for shuttering, 
The western side of the harbour arm is to be 
protected from the westerly swell along its entire 
length by large boulders dragged from the beach 
to form a pitching with bituminous jointing 
which will extend to just above H.W.O.S.T. 
The former Rhenish tower is to be reconstructed 
with reinforced concrete and faced with random 
stone. 

The apron to the sea wall is to be of local 
stone pitching, jointed with colloidal cement 
grout. It will be 12ft wide from the face of the 
wall and Ift 6in thick, with its toe 2ft or 3ft 
below the general beach level. It will extend 
from the harbour arm westward for a distance 
of 800ft. 

The value of the works described above, 
excluding the dredging and causeway recon- 
struction, is of the order of £40,000. The con- 
sulting engineer is C. H. Dobbie, and the con- 
tractor is Blackford and Sons (Calne), Ltd. 





Limestone Discovery At Kimberley 


A USEFUL discovery has been made about 
100 miles west of Kimberley, at Silverstreams, 
on the branch line Kimberley — Lohatla, 
and about midway between Wintersrush 
and Postmasburg. Following upon an intensive 
geological investigation conducted during the 
past two years by the Central Mining and Invest- 
ment Corporation, acting on behalf of the 
Northern Lime Company, a hitherto unknown 
area of very high-grade limestone has been 
proved. Drilling indicates that the quantity of 
first-grade limestone present on farms over which 
the Northern Lime Company has rights in the 
new area is sufficient to satisfy South Africa’s 
entire lime demand for many generations. Here 
lime is employed for building purposes, in agricul- 
ture, in the gold mines, steel works, in the paper, 
soap and chemical industries generally, while the 
uranium industry requires lime-of exceptional 
purity. Up to the present the South African 
lime producers have been using the vertical shaft 
type of kiln in which coal fuel is intermixed with 
the limestone, and this is the method which the 
Northern Lime Company has been using at its 
Taungs property for many years. The company 
intends, however, to erect a modern, highly 
mechanised lime-burning rotary kiln in the 
Silverstream area, which will be the first of its 
kind in South Africa. The planned output from 
this first rotary kiln is in excess of 100,000 tons 
of lime per annum. The kiln, as well as a sub- 
stantial portion of the heavy equipment needed 
at Silverstreams will be made in South Africa. 
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Motor Ship “ Braemar ” 


The capacity of the Newcastle-Oslo service of the Fred. Olsen Line has been 
expanded with the recent commissioning of the “‘ Braemar,” a sister ship of the 


** Blenheim,” already in service. 


This latest addition to the fleet carries 277 


passengers in three classes and is propelled at a service speed of \6 knots by an 
opposed-piston diesel engine developing 4600 i.h.p. at 135 r.p.m. 


‘}> Thursday, May 21st, the M.S. “* Braemar,” 
during the course of a cruise before entering 
the Oslo-Newcastle service of Fred. Olsen and 
Co., paid a visit to the River Thames, and we 
were able to make a brief inspection of the liner 
at the invitation of her owners. This new 
passenger liner for the North Sea crossing is a 
sister ship of the M.S. “‘ Blenheim,” which was 
launched in 1950 and entered service early in 
1951. Both ships have been built by A/S Akers 
Mek. Verksted, of Oslo, Norway, in co-operation 
with John I. Thornycroft-and Co., Ltd., the 
latter firm being responsible for building the 
hulls, which were towed to Norway after being 
launched, while the first-named company has 
built and installed the machinery and has com- 
pleted the fitting out of the ships ready for 
service. The Newcastle-Oslo service of the 
owners will be greatly increased with the com- 





Northern Aluminium Company, Ltd. The mast 
and the funnel are also built of light alloy. 
There are two holds and a ’tween deck hold 
forward, one of which is designed to accommo- 
date motor-cars. 

Subdivision is effected by a number of water- 
tight bulkheads, which are fitted as required 
by water-tight doors supplied by the Westmoor 
Engine Works Company, Ltd. In accord- 
ance with the International Convention Regula- 
tions, all the stairways between decks are of 
steel and all the woodwork in way of the fire 
bulkheads and in the cabin divisions is insulated 
against fire. Extensive fire precautions are 
provided throughout the ship, there being a 
complete system of thermostatic fire alarms as 
well as smoke-detecting apparatus. Foam 
equipment is installed in the engine-room and a 
carbon dioxide system in the holds, while there 


The Motor Ship ‘‘ Braemar ”’ 


missioning of the “‘ Braemar.” The new ship, 
together with her sister vessel, the ‘‘ Blenheim,” 
will make it possible to maintain a twice-weekly 
service. 

The “ Braemar,” which is built to the rules 
of Det Norske Veritas and classed +1.A.1 with 
freeboard for a maximum draught of 17ft 6in, 
conforms to the Norwegian ship’s control rules 
for passenger vessels and embodies the regula- 
tions of the International Conference on Safety 
of Life at Sea. The ship was launched from the 
Woolston yard of John I. Thornycroft and Co., 
Ltd., in November of last year, and the following 


are her main particulars :— 
Length overall... ... ... ... . 373ft 9in 
Breadth moulded dé) ince bd Ln 
Depth moulded to upper deck i 
moulded to — —_ Was? ae” eee 21ft 
Maximum draught . ‘ 17ft 6in 
Gross tonnage about 2 5000 tons 
Main machinery : two troke ‘diag Jeune 
'O-s e, 
Power oes ih.p. urn. 
Passengers : 
Second-class... ne, bod) eas i. 
Group accommodation 


From the ere which we mapeadnee 
herewith it can be seen that the ship presents an 
unusual profile due to the shape of the funnel, 
which has been tested for efficiency in a wind 
tunnel and which represents a radical departure 
from the conventional, and continues the form 
first adopted in the “ Blenheim.” There is a 
curved raked contour plate bow and the ship 
has lines which embody a considerable amount 
of flare forward, while there are two complete 
steel decks and a long bridge, and a combined 
forecastle deck which extends for the full length 
of the ship and is also of steel. The boat deck 
extends over the ’midship length of the ship and 
the bridge and the house on the boat deck are 
constructed of aluminium alloy supplied by the 


is a double system of hydrants for the provision 
of water for wash down and fire-fighting purposes. 
The life-saving equipment consists of four life- 
boats, each having a capacity for eighty-three 
persons and propelled by Fleming hand gear, 
and also two boats aft, one to carry forty-five 
persons and fitted with a motor, and the other 
of forty-seven-person capacity. All the lifeboats 
are of aluminium alloy and are carried in gravity 
davits manufactured by Schat’s Davits, Ltd., 
and, in addition, there are two aluminium alloy 
life rafts. The navigation equipment is extensive 
and incorporates all modern aids, including a 
Decca navigator, Marconi radio, radar, Kelvin 
Hughes echo sounder, and Kent clear-view 
screens. Steering is effected by a twin ram, four- 
cylinder combined hydraulic and compressed 
air gear, supplied by John Hastie and Co., Ltd., 
which is arranged so that should the hydraulic 
system break down, then the pair of cylinders 
operated by compressed air immediately take 
over steering duties. 


ACCOMMODATION 


The first-class accommodation consists mainly 
of single-berth cabins, on “A,” “B” and 
**C” decks, many of which have a private 
bath or shower and toilet. All the cabins are 
comfortably fitted out, including adequate 
provision for the stowage of luggage, and have 
running hot and cold water. Several bathrooms 
are provided and on “B” deck the amenities 
include a Finnish steam bath. Forward on the 
boat deck under the bridge is the first-class 
lounge from which doors give access to an open 
observation space forward. This room is called 
the Scotch lounge and the floor rugs and 
upholstery are all carried out in a number of 
tartans. At the aft end of the casing on the boat 
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deck is a verandah which is partly enclosed by 
glass panels at the sides and a domed roof, and is 
completely open aft to the large promenade space 
which is clear of masts, hatches and winches. 

The main entrance hall is on “ A” deck from 
which a staircase leads down to the cabins on 
the decks below, and also up to a vestibule on 
the saloon deck where the main first-class public 
rooms are grouped around the engine-room 
casings. Forward on this deck is the smoke- 
room, which is arranged in three sections, the 
wing sections having walls of straw tapestry, 
while the middle is hung with red linen and has 
a fireplace over which is mounted a ceramic 
plaque. Open to the smoke room is the Dutch 
Room, which is arranged so that it can be closed 
off as a private room for parties. From the 
vestibule a short passage to port leads aft to a 
small restaurant, which is available for the service 
of refreshments. Doors to starboard give access 
from the vestibule to the bar, which is panelled 
in Indian rosewood and has furnishings uphol- 
stered in leather. The dining room extends for 
the full breadth of the ship and can be entered 
from the restaurant and the bar, and can seat 
a total of 118 passengers at tables for two, four, 
six and ten. 

Cabin accommodation for the second-class 
passengers, consisting of two-berth cabins, is 
aft on “B” and “C” decks, and is linked by 
a staircase to an entrance hall on “ A” deck. 
Aft of the hall is the dining saloon which has a 
seating capacity of ninety-eight arranged at 
tables for four, six and ten. Forward of the 
entrance hall and to port is a small lounge which 
is reserved for non-smokers, while on the deck 
over is the smoke room and bar, which has 
large windows giving a view aft of the promenade 
space extending to the aft end of the saloon deck. 

Forward on “ A” deck is arranged the group 
accommodation consisting of two and four-berth 
cabins and a spacious day room with the foredeck 
available as a promenade space. Comfortable 
quarters have been provided for the officers 
and crew, the captain having a suite on the 
bridge and other officers being accommodated 
on “A” and “BY” decks. The engine- 
room and deck personnel have double-berth 
cabins on “ B” deck aft and a mess in the aft 
end of the house on “A” deck, while the 
stewards are accommodated in single and double- 
berth cabins at the aft end of “ B ” deck. 

All cabins and public rooms are ventilated 
on the “ Thermoreg” system, supplied by 
Thermotank, Ltd. The galley, which is mainly 
fitted with electrical equipment, is on “A” deck, 
just aft of the casing, while the pantry is situated 
on the deck over and is served by electric lifts. 


MAIN MACHINERY 


The power to give the ship a service speed of 
16 knots is provided by an Akers-Burmeister and 
Wain two-stroke, single-acting, opposed-piston 
diesel engine having eight cylinders of 500mm 
diameter by a stroke of 1100mm for the lower 
piston, and 400mm for the upper piston. The 
engine is conservatively rated to develop 4600 
ih.p. at 135 r.p.m. in service, and develops 
maximum power at 160 r.p.m. while driving a 
single propeller shaft through a Michell thrust 
block. For manceuvring purposes the engine 
uses diesel fuel, but on passage, heavy fuel will 
be burnt, and for that purpose a De Laval 
purifier and a clarifier have been fitted, while 
the same company has provided purifiers for the 
diesel fuel and for the lubricating oil. 

Compressed air for starting purposes is pro- 
vided by a Hamworthy air compressor, and 
among the pumps installed in the engine are two 
of “ Imo ” pattern. There is a Cochran auxiliary 
oil-fired boiler and in the funnel structure, a 
combined waste heat boiler and silencer is 
installed, . supported on rubber mountings 
and tied by rubber-insulated stays so that 
vibration is not transmitted to the hull structure. 
To meet the electrical load required by the 
engine-room auxiliaries, lighting, hotel and other 
ship services, four 125kW, 220V dynamos have 
been installed each driven by a four-cylinder, 
four-stroke trunk piston Burmeister and Wain 
diesel engine. The method adopted for illuminat- 
ing the engine-room is particularly noteworthy 
in that d.c. fluorescent lighting has been installed 
throughout, thus avoiding the necessity for 
providing a’motor generator. 
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A Flue Dust Recovery Plant for 
Blast Furnaces 


( By Our American Correspondent ) 


T™= Jones and Laughlin Steel Corporation 
recently completed an _ interesting blast 
furnace flue dust recovery plant at its Aliquippa 
Works in Pennsylvania. . The installation facili- 
tates the complete recovery of high iron content 
dust and makes it possible for the works: to 
conforma with the Clean Streams Programme 
of the Pennsylvania State Department of Health. 
The plant, which is shown in the accompanying 
illustrations, was designed to handle a flow of 
16,000 U.S. gallons per minute of washer water 
containing approximately 100 grains per gallon 
of flue dust with an iron content of about 45 
per cent on a dry basis. The flue dust is removed 
from the water and thickened to a 50 per cent 
solids concentration. The overflow from the 
thickeners is discharged into the Ohio River 
and the thickened slurry is pumped to a filter 
house, where it is fed into one of two disc filters. 
Here it is filtered and the final cake, produced 
at a rate of approximately 60 tons in eight 
hours, is delivered to the sintering plant. This 
equipment has a rated capacity of 90 tons per 
eight-hour shift. 

The original dust collection system at the 
Aliquippa Works employed the gravity flow of 
wash water from the blast furnace area to a 
large “‘U”-shaped settling lagoon, where a 
large percentage of the solids settled out before 
the water overflowed into the works sewer. 
This method was expensive as it required the 
continual removal of the muck from the lagoon 
and its transfer to the sintering plant. The 
new plant, which was designed by the Dravo 
Corporation of Pittsburgh, in co-operation with 
the engineering department of the Jones and 
Laughlin Steel Corporation, consists of two 
Walker Process “‘ Clarifiow ” thickeners, sludge 
pumping facilities, a vacuum filter plant and 
dry cake handling facilities. The plant utilises 
the existing gravity flow system from the washers 
at the blast furnace, thus eliminating the need 
for a booster pumping station for handling the 
dirty water. It was found possible to build one 
of the two thickeners with a new sewer system 
at the north end of the lagoon and thus main- 
tain a large area of the lagoon for flue dust 
precipitation during construction. Once the 
first thickener was completed, the entire flow 
was diverted to this unit, the lagoon was elimi- 
nated and the second thickener was constructed 
in this area. Each of the two 105ft diameter 


Walker Process “ Clariflow’’ thickeners was 
designed to handle a flow of 16,000 U.S. gallons 
per minute. Their intake arrangement provides 
for the liquid to enter an annular ring around the 
large centre well, from which it flows to the centre 
well with a pronounced rotational movement 
produced by introducing 
it through multiple tan- 
gential difusion ports. 
This diffusion energy 
causes a circular motion 
in the large centre well, 
through which the liquid 
displaces | downwards 
and enters the floor 
region of the tank. The 
denser mass, leaving the 
bottom of the centre 
well with a circular mo- 
tion, fans out along the 
floor of the tank as a 
density current. In turn, 
theclarified water, which 
is free of solids that 
can settle, is displaced 
above this region and 
rises vertically upward 
where a multiple balanc- 
ed overflow weir system 
is arranged uniformly 
to serve the entire sur- 
face area of the clarifica- 
tion zone. The velocity 
of approach to the weirs 
is held to a low level, 
which prevents reaching 
back and inducing ten- 
dencies to draw pre- 
viously settled solids up 
over the weir system. The 
velocity is so low and 
uniform that particles 
of the previously settled 
precipitate introduced 
near the overflow weir 
will settle back counter 
current to the flow and 
will not overflow into 
the weirs. The recirculation of previously pre- 
cipitated solids by withdrawing them from 
the sludge hopper and pumping them back to 
the centre well of the thickener materially 


Blast Furnace Flue Dust Recovery Plant 
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increases the settling characteristics and clarj. 
fication of the water. The thickening section 
of the “ Clariflow” unit consists of a rugged 
circular collector, which is driven by a limited 
torque motor through speed reducing gear. 
This drive is designed to handle very large 
tonnages of solids and to keep the mechanism 
moving under the heaviest loads. To co 
with the event of the collector encountering a 
load beyond its capacity, a hydraulic lifting 
device has been provided for raising the arms 
out of the mass. 

The thickened slurry, which is normally in 
the 50 per cent solids range, is moved to the 
central sludge hopper which contains two slurry 


Five Disc Vacuum Filter Units 


draw-off connections. Directly under the sludge 
hopper in a tunnel are two rubber-lined slurry 
pumps for taking the thickened solids from 
the bottom of the thickener and pumping them 
to a receiver tank in the sludge ejector building, 
which is situated near the thickeners and above 
ground level. The slurry pumps are situated 
in the tunnel so as to make the sludge suction 
lines as short as possible. Normally, the pumps 
could deliver the thickened mud directly to the 
filter house but, since in this installation it 
was necessary to place the filter house at con- 
siderable distance from the thickener plant, 
it was found expedient to use an ejector booster 
system. The sludge discharge line is about 
1500ft long and has a static head of 60ft. 

The ejector booster system consists of a 
sludge receiving tank, two air ejector tanks, 
control valves and air compressors. In opera- 
tion, the slurry from the receiving tank is fed 
into one ejector tank until the tank is full. 
The flow is then automatically cut off, and 
compressed air at 100 lb per square inch is 
introduced into the tank. This ejects the sludge 
to a receiver tank in the filter building. At 
the same time, through a three-way valve, the 
slurry flow is automatically diverted to the 
second receiver tank, where the process is 
repeated. This gives the advantage of a high 
velocity flow at high pressure when passing 
through the slurry, line, thus eliminating any 
tendencies for the long lines to plug. The 
slurry from the ejector booster system is received 
in a tank in the top of the filter building, which, 
in turn, feeds the “‘ Eimco’”’ vacuum disc filters 
by gravity flow. The filters, which are shown 
in the accompanying illustration, are five-disc 
units 11ft in diameter, with a capacity of approxi- 
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Heavy-Duty Plate Bending Machine 


mately 90 tons of cake per eight-hour shift. 
The dry cake is discharged from the filters 
through a chute to a belt conveyor, which 
delivers it to a hopper adjacent to the sintering 
plant. Two vacuum pumps have been installed 
to produce the required vacuum for the filters. 
Each pump has a capacity of 1690 cubic feet 
per minute at 20in Hg of vacuum. The pumps 
operate at a speed of 635 r.p.m. and are driven 
by 75 h.p. motors. Included in the equipment 
at the filter house is a two-stage centrifugal 
pump employed as a source for high pressure 
clean water service. This pump, which is used 
for cleaning the equipment, is also capable of 
supplying high pressure water for flushing 
any lines which might become clogged. There 
is a second duplicate pump unit in the ejector 
building which can be used for flushing sludge 
lines in the pump house or sludge ejection 
building if they should become clogged from 
any cause. It has been found that the new 
plant not only improves the collection and hand- 
ling of flue dust, and improves the clarity of 
the overflow to the river, but it also reclaims a 
Jarge area of valuable land because the two 
thickener units require considerably less space 
than the old lagoon. 





. 


Heavy-Duty Plate Bending Machine 


A HEAVY-DUTY machine has recently been 
added to the medium-size range of pyramid plate 
bending machines built by Joshua Bigwood and 
Son, Ltd., of Wolverhampton. The new 
machine, which is of the conventional three-roll 
design, incorporates a number of items pre- 
viously employed only on the larger machines, 
and has the overall dimensions of 3Cft 6in by 
7ft 9in by 7ft 6in and a net weight of about 35 tons. 
The maximum size of plate to be handled by the 
18in diameter top roll and the 15in diameter 

* bottom rolls measures 18ft wide by in thick, 
while the main motor develops 35 h.p. at 955 
p.m. and 2 h.p. motors operate the jacking 
screw and the swinging bearing. 

The power-driven lower rolls are carried in 
phosphor-bronze sleeve bearings having bearing 
caps in high-grade cast iron housings and the 
top roll, which is machined from a high-carbon 
steel forging, is carried in roll chocks secured by 
wrist pins to heavy adjusting screws working in 
machined slides in housings between the lower 
roll journals. Heavy-duty roller bearings 
mounted in the base of the housing take the 
thrust of the top roll, while the lower rolls are 
supported at mid length by support rollers, the 
journals of which run in _ phosphor-bronze 


bearings carried in a cast iron cradle mounted on 
the main bed. 

A unidirectional slipring motor of 35 h.p. 
provides the drive and is direct-coupled through 
a semi-flexible coupling to a gearbox enclosing 
two pairs of expanding shoe pattern clutches 
actuated by sliding keys. One hand lever 
controls the clutches for the forward and reverse 
movement of the rolls, while a second lever 
controls the adjustment of the top roll and the 
system is designed to provide running and inching 
control of the bottom rolls in either direction, 
and a fine control of the top roll to permit 
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adjustment of pressure while the plate is being 
passed through. Double helical gearing pro- 
vides for a further reduction in speed and the 
outer gear shaft runs in phosphor-bronze bear- 
ings carried in a pedestal which also carries the 
jacking screw gear. 

To remove the completed cylinders jacking 


pressure is applied and a swivelling yoke adjusted 


by two screws engages the ball end extension 
of the top roll. A 2 h.p. geared reduction motor 
provides the power and is controlled by a push- 
button reversing switch ; however, a locking 
pin, at the swinging bearing end of the top roll 
must be removed before applying balancing 
pressure. When sufficient pressure has been 
applied to balance the top roll and the outer 
bearing lifted from its seat in the swinging 
bearing block, the latter can be swung clear from 
the bearing by a 2 h.p. motor working through a 
worm and quadrant and two swinging arms. By 
this arrangement the top roll bearing is undis- 
turbed and protected from damage. The motor 
shaft is fitted with an electromagnetic brake 


- and push-button operated control is protected 


by limit switches. 

The box bed of steel sections and plate extends 
for the full length of the machine, which is 
equipped with protective devices, including limit 
switches to prevent possible damage during 
adjustment of the top roll. A reset switch is 
fitted so that the main motor can be re-energised 
with the adjusting control clutches in the opposite 
direction, in the event of either limit switch being 
called upon to operate. 

In addition to forming cylinders, the top roll 
can be tilted, for producing conical work, by 
means of a third control lever which actuates a 
clutch in the top roll adjusting shaft and dis- 
engages the roll adjustment of the outer end from 
its inner end, the roll chocks being secured to 
the adjusting screws by wrist pins to the required 
angle. Indication of the position of the top roll 
can be either mechanical or electrical by mag- 
slips, and in the machine illustrated the position 
of each end of the top roll is indicated on a large 
dial by two pointers. A single centralised system, 
supplied by Farvalube, Ltd., has been adopted 
for the lubrication of the roll and support 
roll bearings. 


The Nechako-Kemano Hydro-Electric 
Scheme in British Columbia 


No. II—( Concluded from page 779, May 29th ) 


A hydro-electric scheme with an ultimate firm power output of about 1200MW 
is at present under construction in British Columbia. The work at present in 
progress includes the installation of three vertical single-runner impulse turbo- 
alternator sets, each of about 10SMW capacity, and the construction of a trans- 
mission line of considerable ultimate capacity between Kemano power station and 


the site of a new aluminium works at Kitimat. 


The principal impounding 


structure, a rock-fill dam with a height of 317ft, was completed last year. 


ie underground power station of the scheme 
will involve a chamber some 1000ft long, 
180ft wide and 135ft high. The plant will 
ultimately comprise sixteen vertical, single- 
runner, four-nozzle impulse turbines rated 
140,000 to 150,000 h.p. at 327 r.p.m. As men- 
tioned earlier, the installation of three sets only 
is envisaged at present. 

Each turbine will drive a direct-connected, 
vertical, three-phase, 60 c/s, 327 r.p.m., 13°8kV, 
0-8 power factor generator rated at 106MVA 
at 60 deg. Cent. rise and 122MVA at 80 deg. 
Cent. temperature rise, with main and pilot 
exciters, with a short-circuit ratio of 1:0 and 
or® in excess of 15,000,000. These generators 
will be able to carry 115 per cent rating 
continuously. 

Each group of two generators will feed into a 
double-primary bank of three single-phase, 
300kV, 71MVA to 89MVA transformers. These 
transformers will be situated in the power station 
on the downstream side of the generators. Full 
provision is made for fire protection and drainage 
of oil from a ruptured transformer tank to the 
tail-race, and adequate ventilation is provided. 

The output of the transformers will be delivered 
to the switchyard at the surface, through 300kV, 





oil-filled (601lb per square inch oil pressure) 
power cables, 2150ft to 2260ft in length. These 
cables will be about 4in outside diameter, single 
copper conductor, paper insulated. The 300kV 
cables will be carried on open racks in two cable 
tunnels. 

The turbine runners will be installed with their 
nozzle centre lines at a level of 210. One group 
of eight units will discharge into a tail-race tunnel 
1050ft in length and the other eight to a tail-race 
tunnel 1100ft in length. At the downstream 
ends of the tail-race tunnels open-cut channels 
will complete the tail-races, discharging to the 
Kemano River. 

Access to the power station will normally be 
through an access tunnel with a length of about 
1400ft, the upper portion of which will serve as 
an air duct. The access portion of the tunnel 
will be about 22ft in width and 14ft high. 


POWER TRANSMISSION 


The terminal switching facilities at Kemano 
will be in an outdoor switching station. Incom- 
ing feeders will consist of eight 300kV, oil-filled 
cable circuits, each carrying the output of two 
20 prom units. Each incoming circuit will 
eed through a 300kV air-blast circuit breaker, 
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with a rupturing capacity of 6000MVA (sym- 
metrical), and thence to either one of two 300kV 
busbars, through motor-operated selector dis- 
connect switches. There will be four outgoing 
circuits. 

From the power plant the first 9 miles of the 
transmission system will comprise two double- 
circuit overhead lines, gradually climbing to 
about 1000ft above sea level, at which point 
they will feed into a switching station with motor- 
operated selector disconnect switches. The 
outgoing lines will consist of two single-circuit 





Single Circuit Tower being Erected in Kildala Pass 


transmission lines running up to a maximum 
altitude of about 5300ft in a distance of 10-6 
miles to another switching station, from which 
two double-circuit overhead lines will run the 
remaining distance to the terminal station at 
the Kitimat aluminum-reduction plant. About 
5 miles of this part of the line will be at altitudes 
between 2000 and 3000ft. 

Designing for the transmission of 1200MW 
firm capacity through relatively narrow moun- 
tainous valleys with a maximum altitude of some 
5300ft, where icing conditions may be very 
severe, and with a short construction season, was 
a difficult problem. Moreover, the transmission 
lines must provide absolutely reliable service, 
because the aluminum-reduction process is a 
continuous one and an interruption of power for 
more than a few hours would entail a costly loss 
of metal production. 

Early in the investigations it was recognised 
that the Kemano, Kildala River and Kildala 
Pass sections of the transmission line route 
did not provide much more than sufficient space 
for two double-circuit transmission lines. It 
was obvious that very “ rugged” construction of 
the transmission circuits through the Kildala 
Pass would be necessary. 

Because the country through which the trans- 
mission lines will pass is uninhabited and its 
weather unrecorded, in the autumn of 1950 a test 
span 4a.c.s.r. conductor was between 
two 26ft high aluminum towers, at an elevation 
of 5300ft on the summit of Kildala Pass, some 
2000ft above the timber line. A crew of observers 
were stationed in cabins along the transmission 
route and the site of the test span was provided 
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with recording instruments. During the winter 
of 1950-51 the maximum ice loading observed 
was 2°41b per lineal foot. Experience of the 
icing of transmission lines and at experimental 
installations for icing observations in moun- 
tainous territory in Switzerland, Italy, France, 
Norway and Sweden was also made use of. 
One of these was the experimental station 
installed on the summit of the Puy de Dome in 
South-Central France, at an altitude of 4806ft. 
At this station, a maximum ice load of about 
27 Ib per foot has been recorded. 

Lightning hazards are 
of sufficiently low 
frequency, over the route 
traversed by the trans- 
mission lines, that no 
ground wires are being 
provided except for one 
mile at each terminal. 

For the double-circuit 
tower lines, standard 
a.c.s.r. 54/19 (Falcon), 
with an outside diameter 
of 1-545in and a weight 
of 2-032 1b per foot, is 
being used. The ultimate 
strength of this con- 
ductor is 55,400 lb. The 
double ground wire 
used only at the term- 
inals will be jin diameter 
steel cable with an ulti- 
mate strength of 50,000 
lb. The insulators will 
comprise at least fifteen 
units per string, 10in by 
53in, 25,000 1b M. and 
E. standard suspension 
units. Single strings 
will be used used for 
suspension points, with 
double strings for long 
spans. At strain points 
triple strings will be used. 

The basic conditions 
determining loads and 
load combinations for 
design of the double- 
circuit towers are as 
follows :— 

Ice load at 24 1b per 
foot of conductor length 
at O deg. Fah., as a 
yield point load ; 2-Oin 
radial ice deposit on 
the conductor; 2-0Oin 
radial deposit of rime on 
the conductor, combined 
with wind at 81b per square foot; in radial 
deposit of ice combined with wind at 11 Ib per 
square foot and broken conductor action. 

The first loading is used for determination of 
the yield point stresses, whereas the others are 
used for computation of stresses under normal 
working loads. 

The specific gravity of ice is taken at 0-90 
and of rime at 0-30, in the specified cases. The 
wind pressure on flat tower members, considering 
the members coated with lin ice, is being taken 
at 1-6 times the wind pressure on the conductor. 
The loads at conductor support points resulting 
from the above conditions, plus the dead load 
of the conductor and the hardware, together 
with the extreme limits of tower application as to 
line angle, span and slope, are being used as the 
basis for tower design. 

For the single-circuit tower lines through 
Kildala Pass, one of which is shown under con- 
struction in the illustration, the conductor will 
be a.c.s.r., with an outside diameter of 2-295in, 
a weight of 4-771lb per foot, and an ultimate 
strength of 135,700 lb. The same type of insulators 
will be used as those on the double-circuit tower 
lines except that there will be a minimum of 
eighteen or a maximum of twenty-one units. 
Quadruple strings will be used for suspension, 
and sextuple strings for strain applications. A 
maximum insulator swing of 36 deg. from the 
vertical will be allowed. 

following basic conditions determining 
load and load combinations for the towers have 
been assumed :—Ice load of 40 Ib per foot of 
conductor length at 0 deg. Fah., as a yield point 
load ; 2-Sin radial ice deposit on the con- 
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ductor ; 2-Oin radial deposit of rime on the 
conductor combined with wind of 8 Ib per square 
foot ; fin radial deposit of ice combined with 
broken conductor action. : 

Other design considerations are the same «s for 
the double-circuit towers. 

Provision is made for the ultimate installation 
of grading rings if conditions warrant their 
installation. Also, tower clearances permit 
raising the insulation to eighteen units per string 
on the double-circuit towers and twenty-one units 
on the single-circuit towers without decreasing 
minimum ground clearances, should operating 
experience justify such a step in the future. 

Because the loading of the transmission system 
as outlined, at 1200MW, represents a far heavier 
load than has hitherto been transmitted 50 miles 
over a transmission system as planned, and 
because the reliability of service must be high, 
the whole system was set up on a network 
analyser, taking into account the necessary 
characteristics of the generating equipment, the 
step-up and step-down transformers, the trans- 
mission circuits and the mercury-arc power- 
conversion equipment at the load. This investiga- 
tion revealed that the transmission of 1235MW 
at 0-92 power factor over one-half of the 
transmission system would require about 
400,000kVAR of condenser capacitance} or 
33,000kVAR per load step-down transformer 
bank, compared with a normal maximum require- 
ment of about 15,000kVAR per bank. The 
maximum voltage required at the generating 
station terminal will be 302kV. 

At the aluminum-reduction plant, the terminal 
station will be somewhat similar in arrangement 
to that at the generating station except that there 
will be ultimately twelve step-down transformer 
banks normally each supplying a single pot-room 
with bussing facilities to permit transfer of 
power to other loads, a bank for miscellaneous 
load and a spare bank. It is visualised there may 
be synchronous condensers, but most of the 
corrective capacity will be in the form of static 
capacitors on the low-tension side of the step- 
down banks 





British Standards Institution 


All British Standard Specifications can be obtained from the 
1 iplemommeaeel of the Institution at 24, Victoria Street, London, 
S.W.1. 


PRESENTATION OF NUMERICAL VALUES 

No. 1957 : 1953. Price 3s. The purpose of this 
British Standard is to promote the adoption of a 
consistent procedure in the presentation and interpre- 
tation of numerical values, particularly with regard 
to the number of figures to be used and the procedure 
for rounding. It emphasises that values should be 
expressed appropriately without using too few or too 
many figures, and that a standard practice should be 
adopted for rounding the last figure. The values 
may represent technical data, experimental results, or 
requirements in specifications and drawings, or may 
take the form of tables. Many branches of science 
and industry are concerned with these subjects, and 
it has not been possible to deal fully with all aspects 
in this document ; moreover, difficulties which are 
not amenable to rigid treatment sometimes occur. 

General principles and working rules relating to 
the different aspects of this subject are set out and 
illustrated with examples. Fineness of expression 
is obviously associated with accuracy, achieved or 
required. Estimates of accuracy, where given, should 
follow a recognised convention, but a detailed dis- 
cussion of the meaning of the term accuracy and the 
conventions for expressing it is not regarded as falling 
within the scope of this standard, which does not 
deal with statistical aspects of numerical data. 


GLOSSARY OF TERMS USED IN ILLUMINA- 
TION AND PHOTOMETRY 

No. 233 : 1953. Price 3s. 6d. The glossary of 
terms used in illumination and photometry is a 
revision and extension of Sub-section 81 of the 
glossary of terms used in electrical engineering 
(B.S. 205). Many of the definitions and terms 
included are in agreement with those adopted by the 
International Commission on Illumination and some 
of the quantities defined are based on the properties 
of the “‘ Standard Observer” agreed by the Com- 
mission. The foreword to the glossary points out 
that while purporting to give the generally accepted 
meaning of a term, the definition thereof must not 
be regarded as in any way taking the place of the 
specification. The glossary is divided into sections 
dealing with quantities and units of light, sources of 
light, photometer, photometric properties of 
materials, photometry of fittings and installations, 
types of lighting and natural lighting. An alpha- 
betical i is included. 
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The European Engineering Industry 

In the latest issue of its Economic Bulletin for 
Europe, the United Nations Economic Com- 
mission has emphasised that without a substan- 
tial increase in engineering exports, the developed 
countries of Western Europe have little hope of 
achieving a lasting equilibrium in their balances 
of international payments. The Commission 
suggests that the extension and modernisation 
of steel-making capacity were clearly a “ pre- 
condition’’ for this increase of exports and 
comments that the equivalent of more than 
1000 million dollars has been invested in modern 
strip mills in seven Western European countries. 

The Bulletin goes on to point out that the more 
difficult task of stimulating” investment in the 
engineering industries, which will work the 
steel into finished equipment, now faces Govern- 
ments. The Commission asserts that the full 
increase in exports which is needed can hardly 
be achieved unless the European engineering 
industries approach more closely American 
levels in modernising their plant and standard- 
ising their products. In the opinion of the 
Commission, an important factor in Europe’s 
competitive position is the full and efficient use 
of the new continuous and semi-continuous 
wide strip mills which are capable of producing 
high quality flat steel at low cost. The maximum 
return from the large investment in these mills, 
the Bulletin says, calls for not only greater 
engineering capacity to work their products, 
but also for the more rapid scrapping of out-of- 
date plant and further investment to produce 
adequate supplies of steel slabs for the mills. 


Industrial Production 


The index number of industrial production 
in Great Britain (1948=100), which is prepared 
by the central statistical office of the Treasury, 
has been estimated provisionally at 123 for all 
industries in March, compared with 121 in 
February. Figures for the corresponding months 
last year were 123 for March and 120 for Febru- 
ary. The index for the manufacturing industries 
only has been put at 125 for March this year, 
compared with 126 a year earlier, and that for 
mining and quarrying at 115, compared with 
117 in March, 1952. The Treasury says that, 
on the basis of information so far received, the 
index for all industries in April is expected to 
be 116 or 117. The number for April, of course, 
will show the effect of the Easter holiday period. 


Capital Resources 

In a statement accompanying the annual 
accounts of the Automatic and Electric Tele- 
phone Company, Ltd., the chairman, Sir 
Alexander Roger, makes some observations on 
‘**the disastrous situation which must inevitably 
result from inability to increase adequately the 
nation’s capital resources.”” He says that, 
under present conditions, it is far too easy for 
the Government and state undertakings to obtain 
as much capital as they have a mind for, while 
industry must remain largely dependent upon 
such savings as it is permitted to retain under the 
present penal taxation system. 

One of the major reasons, the statement con- 
tinues, for the higher productivity per worker 
in the U.S.A. is that the capital employed per 
worker greatly exceeds the amount per worker 
in British industry, a disparity which each year 
is growing greater. If, Sir Alexander says, we 
are to maintain or expand the export trade of 
this country we must be able to produce at the 
maximum efficiency. To do so, Sir Alexander 
urges, we must have more and better machinery 
and must save the capital to provide it. 

If, in addition, the statement says, sufficient 
capital could be saved to enable it to be used 
once more as an instrument for the furtherance 
of export trade by the provision of credit to 
overseas buyers then industry’s task will be so 
much easier. The whole question of credit, 
Sir Alexander comments, is assuming greater and 
greater importance. The existence of the 
Export Credits Guarantee Department has been 
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a great service to industry generally and has 
helped to remove much of the anxiety which 
exporters otherwise feel. Its field, however, is 
restricted to insurance and, the statement 
remarks, does not cover the credit aspect which 
is so essential. Sir Alexander then says in his 
statement that the extension of the demand for 
credit by overseas customers is adding more 
eT to the problem of industry financing 
itself. 


Management and Factory Building 

The British Institute of Management has 
published a booklet entitled Management and 
the Building of a New Factory, which has been 
prepared by Mr. C. W. Glover. Its contents 
are based on a paper which Mr. Glover presented 
to the Institute last winter. In the booklet, 
Mr. Glover stresses that a factory is not merely a 
weather-resisting structure designed to support 
and house machinery and personnel ; it is, he 
says, a complex tool of production and of 
management. 

The booklet begins with a strict classification 
of industrial buildings, goes on to deal with 
such matters as the site, the manufacturing pro- 
cess and the routing of the product, and includes 
some useful information on essential services 
and costs. The author has taken care to place 
cost in its proper perspective by indicating the 
capitalised value per square foot of floor. 


‘Throughout, the aim of the booklet is to show 


that building a new factory—or modifying an 
existing one—is a major capital undertaking in 
which management must be able to understand 
the technicalities of industrial construction, at 
least in principle. 

The booklet, which costs 5s., may be obtained 
from the British Institute of Management, 8, 
Hill Street, London, W.1. 


Motor-Car Trade with Western Germany 


The Board of Trade has announced that 
arrangements have been made with the Federal 
Republic of Western Germany for 4 quota for 
1953 of about £2,700,000 for the import of 
passenger motor-cars from the United Kingdom. 
At the same time, the United Kingdom has 
agreed to open a quota of £2,000,000 for the 
import of German cars into this country. Suit- 
able quotas for spares are also being arranged. 

The Board of Trade explains that hitherto 
the Government has been unable to agree to 
ordinary commercial imports of passenger cars 
from the Continent at a time when the United 
Kingdom industry was committed to exporting 
the larger part of its production. Though the 
need for exports remains as nt as ever, 
it has for some time been felt both by the industry 
and by the Government that the time has come 
to reopen trade in passenger cars with the 
European producing countries as-part of the 
effort to increase intra-European trade and 
strengthen the economies of the countries of 
Western Europe. The arrangements which 
have now been made with Western Germany 
are considered to be a substantial step in that 
direction. 


Industrial Disputes 


In the latest issue of the Ministry of Labour 
Gazette, a detailed analysis is made of the 
stoppages of work through industrial disputes in 
1952. The number of stoppages through indus- 
trial disputes reported to the Ministry as having 
begun in 1952, was 1714, and three other stop- 
pages, which began before the end of 1951 
and continued into 1952, brought the total 
number in progress last year to 1717. It has 
been estimated that the number of workers 
involved in these stoppages was about 416,000. 
The aggregate number of working days lost 
on account of last year’s stoppages was 1,792,000 
compared with 1,694,000 working days lost in 
1951. The Ministry of Labour says that the 
number of workers involved in all stoppages in 
progress last year represented about 14 per cent 







of the total population in civil employment and 
the loss of time for each of the workers involved 
averaged about five working days during the 
year. 

As in other years, the greatest loss of time 
through industrial disputes in 1952 occurred 
in the coal mining industry. The coal mining 
industry accounted for about one-third—or 
660,000—of the working days lost. A large 
number of working days was also lost last year 
in the group of industries concerned with the 
manufacture or repair of motor vehicles, air- 
craft and cycles. In the group of industries 
classified as “engineering, shipbuilding and 
electrical goods,” 125 stoppages of work through 
disputes were reported last year. They involved 
37,400 workers and resulted in an aggregate 
loss of 272,000 working days. In all the indus- 
tries covered by the Ministry’s statistics, wage 
disputes accounted for about two-fifths of the 
total number of stoppages last year and for over 
one-half of the total number of workers directly 
involved. Disputes about the employment of 
particular classes or persons accounted for nearly 
one-sixth of the stoppages, while disputes as to 
working arrangements, other than wages or 
hours of labour, were responsible for about 
one-third of last year’s stoppages. 

Other information shown in the Ministry’s 
analysis is that 753 of the stoppages of work 
in 1952 lasted for not more than one day 
and 392 lasted between one and two days. 
There were, however, twelve stoppages during 
the year which lasted more than sixty days. 


Copper Price Reduction 

The Ministry of Materials has announced a 
reduction in the price of copper. As from May 
29th its selling price for electrolytic copper 
delivered consumers’ works has been reduced 
from £253 to £252 per ton. Premiums and 
discounts remain unchanged. It is stated that 
this small price reduction has been made possible 
by a slight fall in the American quotation on 
which the Ministry now bases its purchases. 


Institute of Cost and Works Accountants 


The twenty-fourth national conference of the 
Institute of Cost and Works Accountants was 
held in London at the end of last week. It 
opened, on Friday morning, with an address 
by the retiring president, Mr. S. C. Tyrrell. 

course of his address, Mr. Tyrrell 
said that the primary objective of cost accounting 
had frequently been Jost to view in late years, 
and he therefore considered it a healthy sign 
that the Institute had adopted cost reduction as a 
subject for research. Production costs were very 
much influenced by currency inflation and 
illogical taxation bases, and to those two factors 
must be added the diversion of directly produc- 
tive human effort to administrative duties. 
Part of that transposition, Mr. Tyrrell con- 
tinued, could be traced to the mechanisation of 
production Processes and improvements in large- 
scale organisation. There remained, however, a 
substantial proportion which was directly attrib- 
utable to the unnecessary retention of informa- 
tion services which had grown from ad hoc 
inquiries and a long period of wartime con- 
trols. Anachronisms such as those, Mr. Tyrrell 
said, were heavy contributors to the increased 
salary roll which formed so great a part of the 
overhead burden carried by the products and 
services supplied by industry. The cost of every 
salary in excess of the minimum required for 
effective control of industry was one of the most 
insidious and disproportionately great factors 
in the depreciation of the purchasing power of 
our currency. 

If, Mr. Tyrrell asserted, the competitive power 
of industry as a whole was to be retained, the 
techniques of cost control and cost reduction 
must be much more extensively applied. More- 
over, they must be applied with that wisdom 
which could only be expected of the accountant 
who had acquired a substantial part. of his 
training and experience within factory walls. 
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Air and Water 


Air Survey IN East Arrica.—The Crown Agents for 
the Colonies, on behalf of the Director of Colonial 
surveys, have placed an order with Air Survey Sar, 
Ltd., for survey by air of some 30,000 square miles in 
Uganda, Tanganyika and Kenya. 


Mr. C. W. Moss.—Mr. C. W. Moss, who is a director 
of Vickers-Armstrongs, Ltd., and deputy general manager 
of the company’s Barrow works and shipyard, has, for 
health reasons, asked to be relieved from active duty by 
the end of June, several months earlier than the date of 

Official retirement, after completing forty years’ 
service. 


Suez CanaL Suippinc.—The shipping returns for 
1952 issued by the Suez Canal eRe show that the 
net tonnage increased by about 5-75 million tons over 
the 1951 total to 86,137,000 tons, most of the increase 
being due to tanker tonnage. Of the total, ships under 
the British flag using the canal amounted to 28,643,000 
net tons ; Norwegian ships represented 13,548,000 tons, 
while French shipping occupied third place with 7,738,000 
tons. 

PoLaR NAVIGATION IN THE AIR.—A popular lecture, 
entitled “‘ Polar Navigation (Air),”’ will be given by 

ing ler E. W. Anderson on lay, June 
llth, at 6 p.m., in the Science Museum. This is the 
fourth lecture in a series of six, dealing with special 
aspects of navigation, arranged in association with the 
Exhibition “ Navigation To-day.”” Wing Commander 
Anderson is well known as a writer on navigational 
topics, and ‘has the distinction of having been chief 
navigator of the aircraft “ Aries *’ on the first R.A.F. 
transpolar flight in 1945. Admission to the lecture will 
be by ticket, obtainable free of charge from the Director, 
Science Museum, South Kensington. 


CaRGO HANDLING ASSOCIATION NATIONAL COM” 
MITTEES.—Following the inauguration of National 
Committees of the International Cargo Handling 
Co-ordination Association in Belgium, France, Italy 
and the United Kingdom, similar committees have now 
been set up in the Netherlands and Portugal. The 
composition of the Netherlands Committee is: Dr. J. 
Ph. Backx, N.V. Thomsen’s Havenbedrijf, Rotterdam 
(chairman) ; Mr. P. Harder, Scheepvaart Vereeniging 
Noord, Amsterdam (secretary) ; Mr. W. van der Kroft, 
N.V. Koninklijke Hollandsche Lloyd, Amsterdam ; 
Ir. L. W.°G. de Roo de la Faille, Havenbedrijf der 
Gemeente, Rotterdam; Mr. P. A. Snijders, N.V. 
Stevedore Co. Quick Dispatch, Rotterdam. The 
Portuguese National Committee is: Visconde do 
Botelho, Companhia de Navegacao ‘“ Carregadores 
Acoreanos ” S.A.R.L., Lisbon (chairman) ; Commander 
E. Pereira Viana, chairman of the Portuguese Merchant 
Navy Committee ; Commander Fortee Rebelo, chairman 
of the Owners of “ Fragatas’’ and Barges Committee ; 
Dr. A. Santos da Cunha, president of the Ports of Douro 
and Leixoes ; Civil Engineer J. de Melo Vieira, vice- 
director of the ports, railways and transport of Angola ; 
Civil Engineer H. Neves Cabral, Port of Lisbon delegate ; 
Civil Engineer H. Madeira Leitao, director of the 
exploitation of the railway of Laurenco Marques 
(Mozambique) ; Dr. Julio Ferreira David, Naval Con- 
structor, Portuguese Navy (technical secretary). 


Miscellanea 


INSTITUTION OF PRODUCTION ENGINEERS.—Mr. Walter 
C. Puckey has been elected president of the Institution of 
Production Engineers for 1953-54. Mr. Harold Burke 
has been re-elected chairman of the council. 


Hypro-ELecTRIC SCHEME IN PoRTUGAL.—The Portu- 
guese Government has announced that work on the 
hydro-electric project on the Douro River under 
Portugal’s six-year development plan is to begin shortly 
at Picoto, on the stretch of the river which forms the 
frontier between Portugal and Spain. 


EVAPORATION PLANT.—The Kestner Evaporator and 
ore? ew. Ltd., Westminster, London, 
S.W.1, has published recently a new leaflet describing 
the Kestner evaporation plant. It begins with notes on 
the principles of climbing film evaporators, followed by 
—- of practical design, cleaning, operation and 

eals also with other designs of evaporators, including 
falling and horizontal film patterns. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS.— 
We have received a copy of the eighty-fifth annual report 
of the Royal Institution of Chartered Surveyors, which 
covers the session 1952-53. It is noted that during the 
= the Institution effected an amalgamation with the 
nstitute of Mining Surveyors, and a revised examination 
syllabus for professional examinations in mining surveying 
has been agreed upon. . 

CoaL Propuction.—Coal production in the first 
twenty weeks of this year amounted to 90,543,400 tons, 
compared with 89,592,600 tons in the corresponding 
period of last year. This year’s deep-mined output has 
contributed 86,107,700 tons to the total, and is nearly 
1,000,000 tons higher than in the comparable period of 
1952. In the week ended May 23rd the saleable output 
of coal was 4,576,600 tons. Distributed stocks on 
May 16th amounted to 13,413,000 tons, compared with 
14,150,000 tons on May 17, 1952. 


Tue InstiITUTE OF Puysics.—At the annual general 
meeting of the Institute of Physics, held on May 29th, 
Dr. C. Sykes was re-el resident. Professor F. A. 
Vick was elected a vice-president, Dr. S. Whitehead was 
re-elected honorary treasurer, and Dr. B. P. Dudding 
was re-elected honorary secretary. The two new ordinary 
members of the board elected were Mr. A. T. Pickles and 
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Dr. P.S. H. Henry. Professor A. M. Tyndall was elected 
to honorary fellowship, the highest honour which the 
Institute can bestow. Professor Tyndall was Professor 
of Physics in the University of Bristol for many years and 
is known for his distinguished fundamental work on the 
mobility of ions and for his services to science and 
education. He is a founder fellow of the Institute and a 
past-president. The report for 1952 states that 251 new 
members were elected, and the total membership at the 
end of the year was 4347. 


Licut ALLoy VEHICLE Bopies.—The Northern Alu- 
minium Company, Ltd., has recently published No. 3 
in the series of books dealing with commercial vehicle 
bodies. This latest addition, with the title Light Allo 
Bodies for Road Haulage Vehicles, is concerned wit 
pantechnicon and box van designs. Drawings illustrate 
each category of vehicle and various parts of the design 
and construction are discuss Material schedules are 
set out to simplify the ordering of material, and suitable 
die numbers for the various extrusions are quoted, 
together with the recommended alloy, while for sheet 
material the thickness is given. 

SUMMER SCHOOL FOR SENIOR CIVIL ENGINEERING 
ExecuTives.—The department of civil engineering of 
the University of Birmingham proposes to hold a summer 
course this year for senior civil engineering executives. 
The object of the course is to acquaint such engineers 
with modern ape oe in structural theory and 
analysis, concrete technology and soil mechanics. The 
course, which, it is stated, will be extremely intensive, will 
take the form of lectures followed by discussions and 
practical demonstrations. The lectures and demonstra- 
tions will be given by the staff of the department of civil 
engineering. The course will be held in the department 
of civil engifieering at Edgbaston from July 13th to 18th, 

MAINTENANCE OF RoaADs.—The Minister of Transport 
has been considering representations that the present 
arrangements for making grant towards excess expendi- 
ture on the maintenance of classified roads should be 
modified, but he has not given any undertaking that 


grants will be made towards any excess expenditure. 


incurred during the year. He has requested councils to 
modify so far as possible their intended programmes of 
works if it appears at any time that they cannot be achieved 
within the approved estimates. Special arrangements 
have, however, been made for schemes which, although 
essentially maintenance and minor improvement, 
involve the acquisition of small areas of land and, conse- 
quently, some major improvement work. In a limited 
number of such cases consideration is to be given to the 
issue of a major improvement grant towards the cost of 
the land and the works necessary to throw the land into 
the highway. 

A TureaD Data Sipe Rvuie.—A particularly 
comprehensive instrument giving the rincipal 
data on the leading screw threads quickly and clearly 
is now being — by W. H. A. Robertson and Co., 
Ltd., Lynton Works, Bedford. This “ Threadata”’ 
slide gauge, as it is known, provides the major diameter, 
threads per inch or pitch, and maximum and minimum 
effective diameters of the following threads: British 
Standard Whitworth up to Ilfin diameter; British 
Standard Fine up to lin diameter ; British Association 
up to 10 B.A.; System International up to 36mm ; 
American National Course up to Il}in diameter ; 
American National Fine up to 14in diameter ; Unified 
Coarse up to Ifin diameter, and Uni Fine up to 
l}in diameter. By use of the cursor in conjunction with 
inch and millimetre graduations on the rule approxi- 
mate inch/millimetre conversions can quickly be made. 
The instrument is of white plastic material clearly 
engraved, and it fits easily into the pocket. The com- 
pany supplies the instruments at 3s. 9d. each upon appli- 
cation to the above address. 

Nicket Purcuases sy U.S. GOVERNMENT.—The 
International Nickel Company of Canada, Ltd., 
announces that it has signed a contract under which the 
United States Government has purc for quick 
peng | a total of 120,000,000 lb of metallic nickel and 
100,000,000 Ib of electrolytic copper. Deliveries under 
the contract, which will start this December, are stated 
to have been made possible as the result of a new project 
in the Sudbury district of Ontario, which permits addi- 
tional production of 2,000,000 Ib per month over the 
company’s current peak nickel production capacity. 
During recent months there have been ee certain 
mining and metallurgical developments following years 
of planning and research, and a rapid advance in the 
company’s underground mining expansion programme. 
Deliveries under the contract will be at the rate of 
2,000,000 Ib per month for metallic nickel and 1,666,666 Ib 
per month for electrolytic copper. If the demand con- 
tinues the company’s scheduled production will permit 
its mines to deliver to the free world over the five-year 

riod ending with 1958 a total of ———— 

380,000,000 Ib of nickel, an increase of 325,000,000 | 
over deliveries for the five years 1945-1949, 

Tue GREENWICH MERIDIAN.—To denote the Green- 
wich Meridian a brass strip let into a band of white 
stonework has now been laid across the pathway outside 
the Royal Observatory. Previously the meridian line 
was indicated by little more than a scratch in the pave- 
ment, while the plaque recording it was set so high as 
often to escape notice. When the Octagon Room of the 
Observatory was taken over by the National Maritime 
Museum it was felt that something more conspicuous 
was needed, and at the request of the Museum the new 
marking has been installed by the Ministry of Works. 
The Greenwich Meridian was adopted as the Prime 
Meridian by the world in 1884, at the suggestion of the 
United States Government, which had called an inter- 
national conference to consider the matter, as the use of 
differing prime meridians by different nations had 
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become a great nuisance, es _ to navigators. The 
Greenwich Meridian was defined as the north-south 
line running through the transit circle in the Observatory, 
that Airy transit circle which, when not in use by the 
astronomers, can now be shown to visitors to the Octagon 
Room. Positions on the surface of the earth are given in 
latitude and longitude ; but while the equator provides 
a convenient datum from which to measure latitude, 
whether north or south, there is no such datum ready to 
hand for the longitude and some arbitrary prime meridian 
must be chosen from which to measure it. 


Personal and Business 


Sin WILLIAM STANIER, F.R.S., has joined the board 
of Brynmawr Rubber, Ltd. 


Mr. J. W. Histor has joined the London sales staff 
of Lang Pneumatic, Ltd., Wolverhampton. 


Lorp Baluigu has been elected to honorary memoer- 
ship of the Institution of Mining and Metallurgy. 


Mr. P. T. Biss has been appointed sales director of 
> » Harvey and Co. (London), Ltd., Greenwich, 


Mr. G. F. SARGENT has been appointed buyer to 
K.D.G. Instruments, Ltd., and Stow and Partners, Ltd., 
Purley Way, Croydon. 


Mr. H. E. Jones has been appointed secretary of the 
British Association of Machine Tool Merchants, 96-98, 
Leadenhall Street, London, E.C.3. 


THe DONOVAN ELECTRICAL COMPANY, Ltd., has 
opened an office and depot at 149-151, York Way, 
London, N.7, (telephone, Gulliver 7898). 


HaTHORN, Davey AND Co., Ltd., announces that 
Mr. G. W. Heslett, manager of its pump department, 
has been appointed a director of the company. 


Marinite, Ltd., announces that Sir Charles Lillicrap, 
who is a director of J. Samuel White and Co., Ltd., 
has been appointed a director of the company. 


Mr. S. T. BAKerR has retired from the technical 
representatives’ staff of Vacuum Oil Company, Ltd., 
after thirty-three years’ service with the company. 

Mr. G. A. Coomse, chief surveyor of the Prudential 
Assurance Company, Ltd., has been elected president 
of the Royal Institution of Chartered Surveyors. 


Mr. N. A. JENKINSON has been appointed London 
manager of the crane department of Babcock and 
Wilcox, Ltd., in succession to Mr. A. Merry, who has 
retired. 


Tue Motor INDustTRY RESEARCH ASSOCIATION, formerly 
located at Great West Road, Brentford, Middlesex, 
= now moved to Lindley, Nr. Nuneaton, Warwick- 
shire. 

Mr. G. J. McDonaLp, A.M.I.E.E., has been ee 
technical manager of The Marconi International Marine 
Communication Company, Ltd., in succession to the 
late Mr. F. P. Best. 


IGRANIC ELectric ComPANy, Ltd., Bedford, announces 
that Mr. R. K. ony will relinquish his position as 
managing director, on June 30th, to become chairman 
of the company, in succession to Mr. G. R. Thursfield. 


THe TyNe IMPROVEMENT COMMISSIONERS state that 
Mr. H. B. Chariton, a director of P. H. Matthiessen 
and Co., Ltd., has been elected a member of the Com- 
mission, in succession to the late Sir Arthur Sutherland. 


Tue ELectro DYNAMIC CONSTRUCTION COMPANY, Ltd., 
of St. Mary Cray, Kent, has appointed L. Rusby and 
Co., Ltd., of National Employers House, 9, Quebec 
a, Leeds, 1, as its representative for the Yorkshire 

istrict. 


THe British HYDROMECHANICS RESEARCH ASSOCIATION 
announces that Mr. R. C. Worster, who has been a 
member of its research staff since the formation of the 
Association, has now been appointed deputy director 
of research. 


CLARKSON (ENGINEERS), Ltd., Nuneaton, states that 
its London office and showroom have been moved to 
124, Hammersmith Road, W.6 (telephone, Riverside 
6645 and 1815). Mr. R. J. Gunton has been appointed 
London manager. 


R. H. NEAL AND Co., Ltd., announces that on May 
22nd the company was converted into a_ public 
company and will very shortly have an issued share 
capital of £300,000. The company’s board remains 
—o under the chairmanship of Mr. Norman R. 

eal. 


Mr. W. Simpson, A.I.E.E., M.Inst.F., Generation 
Engineer (Operation) of the South West Scotland Divi- 
sion, British Electricity Authority, has been appointed 
Chief Generation Engineer (Operation) of the Division, 
in Cee to Mr. W. McFarlane, who recently 
retired. 


Tue BrusH Asoz Group is to be known in future as 
the Brush group. Brush, Ltd., is the registered title 
of the holding company, and the title of the parent 
company, The Brush Electrical Engineering Company, 
Ltd., is retained as the name of the company repre- 
senting the electrical side of the group’s business, 


JoHN BROWN AND Co., Ltd., states that Lord Aber- 
conway has been elected as chairman, and Mr. S. W. 
Rawson has been elected vice-chairman. The board of 
John Brown and Co. (Clydebank), Ltd., has also elected 
Lord Aberconway as chairman and has appointed 
Dr. J. M. McNeil to be deputy chairman and managing 

r. 
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ROAD TRANSPORT 
690,425. May 28, 1949.—REAR WHEEL SUSPENSION 
OF Motor VEHICLES, Barry Woodall, The Red 
House, Kingswinford, Staffordshire. 

As the drawing shows, an outrigger bracket A 
is mounted on the chassis and projects upwards. 
It carries two aligned og B and C on which 
the two limbs of a forked lever D are mounted. 
A rear wheel E is mounted on the outer end of the 
forked lever D so that the wheel is free to oscillate 
above the pivot axis of the forked lever. The other 
end of the forked lever co-acts with a spring which 
controls the oscillation of the wheel. The inner 
end of the forked lever bears on a helical spring F 
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carried by an outrigger bracket G projecting from 
the chassis. A recoil spring may also be combi 
with the helical spring taking the load. A counter- 
shaft or rear axle H is mounted co-axially in the pivot 
bearings for the fork, and the road wheel is driven 
from this shaft either by chain drive by way of the 
sprocket J and K or by shaft and gearing. Both 
rear wheels are similarly mounted, so that the rear 
wheels are both independently sprung and indepen- 
dently driven. The wheel pivot bracket and the 
spring device form a unit which transmits power, 
and the fulcrum takes the load. The fork lever 
gives lateral stability to the wheel, and prevents 
roll. The wheel may be mounted either inside the 
fork or on one side of any other suitably shaped 
lever.—April 22, 1953. 


POWER TRANSMISSION 


690,445. October 23, 1950.—TRANSMISSION COUP- 
LINGS, Hubert Victor Davies, 55, Park Lane, 
London, W.1, and Eric Crisp Lewis, 10, Kenil- 
worth Court, Putney, London, S.W.15. 

Referring to the drawing, the driving member 

consists of a casing A formed from two halves B 

and C, secured together, the half of the casing B 

having formed integral with it part of a driving 

pulley assembly D. The casing is free to rotate 
about the driven shaft on ball bearings mounted 
on a hub member fast with the shaft, sealing washers 

E of felt being provided to seal the ball bearings 

from the interior of the casing. The rotor F is built 
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up of two dished circular members G internally 
reinforced by radial webs and secured to the hub by 
means of the annular web H, the dished members 
being arranged to form an annular hollow reservoir 


/ within the rotor. A gap K is left between the 
outer peripheral edges of the members G so as to 
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provide an aperture communicating the reservoir J 
with the interior of the casing A. The inner peri- 
phery of the casing is provided with an internal 
projection in the form of a tongue L which enters 
the reservoir J of the rotor F through the gap K 
in the periphery of the latter, the tongue L extending 
within the rotor for only a short distance relative to 
the internal diameter. The tongue is preferably of 
annular form around the entire inner periphery of 
the casing, and as shown, may be in the form of a 
ring or ring segments bolted in position between 
the two halves. The surface of the tongue may 
have an opening M. The casing and also the interior 
reservoir of the rotor are filled with powdered or 
granulated metallic or non-metallic material. Upon 
the outer casing being rotated slowly substantially 
no drive is imparted to the rotor F but on increased 
speed owing to the friction created by the powder 
the rotor commences to rotate or to rotate at a speed 
nearer to that of the casing. At this stage the tongue 
serves to increase the area for frictional contact 
for the powder between the casing and the rotor 
in the vicinity of the periphery of the latter, so 
initiating rotation of the rotor particularly when the 
shaft is under heavy load.—April 22, 1953. 


WORKSHOP TOOLS AND APPLIANCES 


690,679. November 14, 1951.—DousLe Grip 
Co.uet-Type CHuck, Seneca Falls Machine 
Company, Seneca Falls, New York, U.S.A. 
(Inventor : Edwin Roy Smith.) 

In the drawing, a piece of work A is shown mounted 
within an annular set of collet jaws B formed by 
deeply slotting a sleeve C. The lower end of the 
sleeve is screwed on the outer surface of a bush D. 
A second annular set of collet jaws E are formed 
in a slotted sleeve F which is slidable in the bush D. 
The external surface G of the collet jaws B are 
conical and engage a ring H having a similar internal 
conical surface J. The outer surfaces of the jaws E 
are similarly provided with conical surfaces K which 
engage a conical seat L in the bush D. The engaging 
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surfaces G and J have a relatively slight incline, 
whilst the engaging surfaces K and L have a relatively 
abrupt angle. The bearing ring H is mounted in a 
rotating spindle or quill M. A pull rod N may be 
threaded in the lower end of the sleeve F. In the 
use of the chuck upper and lower portions are 
loosely inserted in the collet jaws with a slight 
clearance. Downward pressure is then applied 
through the pull rod N. As the angle of the lower 
surfaces is much more abrupt than the angle 
of the upper surfaces, the first effect of this rearward 
pull is to draw the collet jaws into the ring and 
thereby tighten the jaws B against the upper portion 
of the work. When the jaws are firmly engaged, 
further movement of the pull rod in the same direc- 
tion will cause the lower jaws to be forced inward, 
thus gripping the lower portion of the work. The 
work is thus firmly supported by the jaws B and E 
at two points.—April 22, 1953. . 


690,675. September 17, 1951.—TRUING GRINDING 
WueELs, Helge Gosta Norlander, V. Tradgards- 
gatan, 17, Stockholm, Sweden. 

In the drawing A is a grinding machine support 
and Ba slide, moving in which there is mounted the 
grinding wheel C. A holder D carrying the dressing 
tool E is so mounted as to be moved by a sleeve F 
along a fixed guide member G mounted at an angle 
of 45 deg. to the direction of displacement of the 
block B. The holder is also mounted by an arm H 
furnished with a roller in a slot J provided in a pro- 
jection on the block B. The dressing tool can be 
adjusted in the desired position in relation to the 
holder D by means of a set-screw K. At L is shown a 
piece of work consisting of a rod held in a chuck. 
As shown by the drawing, as the diameter of the 
grinding wheel is reduced from that represented by 
the full line to that indicated by the broken line 
the holder D is displaced together with the slide by 


815 


reason of the sleeve F being movable along the guide 
member G at an angle of 45 deg., the dressing tool 
having a component of movement at right angles to 
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the slide, this component of movement being equal 
to the movement of the slide. Modifications are 
also described in the specification.— April 22, 1953. 


SEALING DEVICES 


690,626. June 7, 1950.—SruFFING-BoxEs, Thomas 
Cooper Riggs, Whitebays, Aldeburgh, Suffolk. 

As shown in the upper view, a gland ring A has 
a retaining member B through which tightening 
pressure is applied to the ring. The gland ring is 
made up of two semi-circular curved sections C, 
whereby it is separable from the shaft by lateral 
displacement of the ring sections C. It is not 
necessary to slide the gland ring axially along 
the spindle to obtain access to the interior 
of the stuffing-box. The gland ring retaining 
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member B comprises an apertured plate into which 
the two ring sections fit in their assembled relation- 
ship, the sections C being formed with a shoulder D 
against which the retaining member B can thrust. 
The end faces E of the gland ring sections C are 
formed with an inwardly facing slight bevel which will 
cause the sections to tend to separate and be held 
away from the surface of the shaft or when the 
bevel surfaces E are pressed against the packing. The 
inner cylindrical surfaces G of the ring sections C 
may be relieved for a portion of their length. Two 
modifications are also shown in the specification.— 
April 22, 1953. 


BEARINGS AND SUPPORTS 

690,602. August 3, 1951.—CyYLINDER BLOCK AND 
SHAFT BEARING, Longford Engineering Com- 
pany, Ltd., Shripney Works, Bognor Regis, 

Sussex (Inventor : Robert Westrope Briggs). 
The invention relates to a cylinder block for an 
electric motor driven reciprocating compressor and 
has for an object to provide a cylinder block which 
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enables accurate assembly of piston, crank and shaft 
without the necessity of making adjustment between 
the cylinder and the bearing carrying the crankshaft. 
As will be seen from the drawing, the compressor 
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comprises a cylinder block A formed with a tail bearing 
B which is braced to the block by outer and inner 
ribs or webs C and D. The block is bored to receive 
a piston connected by means of a connecting-rod to a 
sheave mounted upon an eccentric on the shaft E 
of an electric motor, one stator end plate of which is 
partly shown at F. The tail is bored to 
receive one end of the shaft E, and an end thrust 
and cover plate are secured to the outer end of the 
tail bearing by means of bolts, as shown. The 
cylinder block is formed with an outward-extending 
bulge portion F at each side, the portions being bored 
to receive bolts G which are threaded into apertures 
in the stator end plate. Whilst the invention refers 
to reciprocating pumps for refrigerator units it is 
applicable to other electric motor-driven es 
pumps.— April 22, 1953. 


TUBE AND PIPE COUPLINGS 


690,557. March 28, 1950.—Prre Jomts, Compagnie 
de Pont-a-Mousson, Place Camille Cavallier, 
Nancy (Meurthe-et-Moselle), France. 

As the drawing shows, the plain cylindrical spigot 
of a pipe A enters the bell B of the adjacent pipe C. 
This bell includes a recess D whose peripheral wall 
has a curvature that increases downwards. The 
recess is followed by a short cylindrical surface E 
and then a part F flaring towards the bottom of the 
bell so as to enable slight angular deviations of the 
spigot in the bell. In the recess D there is a ring G of 
rubber or any other resilient material. Several bosses 
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H are provided on the counter-flange and are regu- 
larly distributed on the periphery. Each of the 
bosses provided has a hole for the passage of a 
bolt J. A cap nut screwed on to the bolt rests with 
its lower face against the boss of the counter-flange K 
The head of each bolt comprises a hooking nose L 
which rests against an outer surface provided on the 
flange of the bell. The drawing shows the positions 
of the boss before and after tightening.—April 22, 


1953. 
VALVES 


690,394. September 6, 1950.—FLUumD-PRESSURE- 
OPERATED VALVES, G. Dikkers and Co., N. V., 
15, Industriestraat, Hengelo (O), The Nether- 
lands (Inventor: Alexander Wilhelmus Steenberg.) 
The valve casing A at the inlet opening is provided 
with an insert B having a reduced passage area. 
valve closure member C by means of a pin D is secured 
to the rod E and the rod carries a piston F moving 
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in a cylinder G. The fluid for operating the valve is 
introduced into the cylinder at H. The space below 
the piston is connected by means of passages J to the 
discharge opening of the valve casing so that the 
pressure developed below the piston is. always the 
same as that at the discharge side of the valve. Due 
to the reduced passage area of the insert B and the 
resulting flow resistance increased by that of the 
valve closure member the pressure will be smaller 
than the pressure upstream of the insert B so that 
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the valve can be closed by a pressure equal to the 
upstream pressure or even smaller. The supply and 
exhaust of pressure fluid to the conduit H and the 
end K of the piston is valve controlled. The valve is 
closed when pressure fluid is supplied to the end of 
the piston and opened by the pressure acting below 
the valve closure member and on the end. of the 
piston when the pressure fluid is discharged from the 
end K of the piston. The piston has two 
sleeves L and K, which prevent the pressure flui 
from leaking from the space above the piston towards 
the valve casing as well as from the casing towards 
the space above the piston. The reduced 

area in the inlet opening of the valve need not be 
provided in the valve casing itself, but may be 
arranged some distance in front of the valve.— 
April 22, 1953. 


Technical Reports 


Specifications for the Construction of Housing 
Estate Roads Using Soil-Cement : Road Note No. 15. 
D.S.LR. H.M. Stationery Office. Price 9d.— 
Specifications for two methods of constructing soil- 
cement road bases, prepared by the Road Research 
Laboratory with the assistance of engineers who have 
had experience with the process, are given in this 
report. The two methods are the “ mix-in-place ”’ 
method and the method employing stationary plant. 
Although the specifications relate primarily to 
housing estate roads, the techniques can, with little 
modification, be applied to the construction of other 
roads with heavier traffic. The method is economical, 
it is stated, both in materials and manpower, the 
average cost at present of the “ mix-in-place” 
method being between half and one-third the cost of 
concrete. 


An Investigation into the Plastic Bending of Alumi- 
nium Alloy Beams. Research Report No. 16. By 
J. B. Dwight, M.A., M.Sc., A.M.I.Mech.E. The 
Aluminium Development Association, 33, Grosvenor 
Street, London, W.1. Price 7s. 6d.—The report 
describes investigations, conducted under Professor 
Baker at Cambridge University, into the flexural 
behaviour of aluminium beams, to provide informa- 
tion for the development of a plastic design method 
suitable for rigid frame structures of aluminium. 
The theory of plastic bending is discussed and illus- 
trated with diagrams related to beams having different 
forms of support and loading. Following this the 
experimental work, which consisted of tests on beams 
of rectangular section of four different aluminium 
alloys, is described. The beams were simply sup- 
ported at their ends and subjected to symmetrical 
two-point loading of gradually increasing intensity 
and the deflections were measured. The results were 
plotted and comparisons made with a theoretical 
behaviour curve, as drawn from points obtained 
from tension and compression tests, to check the 
validity of the theory of plastic bending when applied 
to aluminium alloy beams. The determination of the 
moment-curvature relation 'is laborious and in an 
effort to find a quick method for predicting flexural 
behaviour of an aluminium alloy beam in the plastic 
range satisfactory results were found to be obtain- 
able by approximating the true properties by means 
of an assumed two straight line stress-strain curve 
which represented the average of the tension and 
compression curves. By use of charts prepared on 
the basis of this approximation the behaviour of an 
“I” beam was predicted quickly. Non-dimensional 
plastic bending charts are given for material having a 
modular ratio ranging from zero to 0-06, and are 
used to analyse a number of simple portal frames 
stressed in the plastic range. The results indicated 
that aluminium alloy beams do not exhibit a definite 
carrying capacity so that this fundamental difference 
from the behaviour of steel beams prevents the use 
of the plastic design method as developed for design- 
ing rigid frame structures in steel. 








Codes of Practice 
STEEL TUBES IN BUILDINGS 

Code 113.201. The Council for Codes of Practice 
for Buildings has now issued in final form Code 
113.201, “The Structural Use of Steel Tubes in 
Buildings.” This code sets out recommendations 
for the , fabrication and erection of steel tubes 
used in any part of a building, either by themselves 
or in combination with rolled steel sections. It 
deals with the quality of materials, permissible 
stresses and methods of calculation which may be 
used. It does not apply to steel scaffolding. In 
recent years the rapid advances in welding technique 
have inc the possibilities of using tubes in 
structural work, ogee much practical experience has 
been The code is mainly concerned with 
construction having welded connections, and recom- 
mendations regarding the types of welded connection 
and permissible stresses therein are given. It may also 
be used where other efficient types of connection are 
employed. Copies may be obtained from the British 
Standards Institution, 24, Victoria Street, London, 
S.W.1, price 5s. 


June 5, 1953 


Launches and Trial Trips 


ainame Lom. oil tanker ; built by the Furn 
Shipbuilding Co , Ltd., for Mr. S. G. Livanos : 
loose overall 353 breadth moulded 7Ift, cepth 
ulded 39ft 3in, deadweight 18,080 tons on Lloyd's 
pe es draught of 30ft 3 3 twenty-seven carso oil 
—_, ~ ps rooms, four tons per hour hori- 

zon’ a) cargo pumps, two anaes jumps, ste 
deck , two 7K WwW ~~ — 


steam-dri — generators, 

one 35kW diesel-driven Ky allsend-Doxford 

single-acting, two-stroke, opposed- B... oil engine, 

six cylinders, 725mm wae by 2250mm combined 

stroke, 7600 b.h.p. at 117 r.p.m., two Scotch boilers, 
Trial, May 18th. 


Norpbetite, trawler ; built by the Goole Shipbuilding 
and Repairing g Company, Ltd., for the North-E-stern 
Fish Industries, ewfoundland ; length | 05ft 
breadth 23ft 6in, depth 11ft 6in ; Crossle HRN. liesel 
engine, 450 b.h.p. at 310 r.p.m., "speed 10. a rial, 
May 19th. 

Barns Oak, oil tanker; built by Smith’s ‘Dock 


between’ pe al reg ys 515ft, bread moulded 

in, depth Bs ulded 37ft 6in, Ep 16,100 tons 

on 30ft lin draught, service speed 13-75 knots ; Harland 

and Wolff two-stroke, single-acting, opposed-; iston 

diesel engine, 6400 b.h.p. at 114 r.p.m., ved 150kW 

National diesel-driven generators, one 75kW ielliss 

and Morcom steam-driven a two oi!-fired 
exhaust gas boilers. Launch, 


CuHLog, oil © ag 3 ; built by he Furness Shipbuiiding 


S length bei Ltd., for the British Tanker Company, itd, 
D 
6i 


Company, Ltd., for the Compania dora Trans- 
oceanica S.A., Panama ; ; length between perpendiculars 
breadth moulded 80ft, depth moulded 42ft 3in, 


560ft, 

draught 32ft 34in, deadweight 24,600 tons, trial speed 14 

ots ; eM. Doxfo two-stroke, " single-acti ng, 

opposed-piston oil engine, six cylinders, 670mm diame eter 

by 2320mm stroke, b.h.p. at 119 r.p.m., two Scoieh 

boilers, two 75kW steam-driven pra tia one 35kW 
-driven generator. Launch, 

Crry oF DURHAM, passenger See woe liner ;_ built 
by Vickers-Armstrongs, +» at Walker Naval Yard 
for Ellerman Lines, Ltd.; length between a ars 
500ft, breadth moulded *71ft, depth moulded to upper 
deck 41ft, load draught 28ft 6in, displacement 19,645 
tons, deadweight 11,300 tons ; 106 passengers ; ‘(wo 
six-cylinder awthorn-Doxford eres oil 
engines, cylinder diameter 670mm, 2320mm combined 
stroke, total power 12,650 b.h.p. at 115 ., two 
thimble-tube composité boilers, three 400kW_ diesel- 
driven ae reten, service speed 16-5 knots. Launch, 
May 28 

EppyreeF, fleet auxiliary ; 
Shipbuilding and En g, Company, Lane for the 
Naval Stores Department  Ateniealy : overall 
286ft, breadth moulded 44ft, — moulde 18ft 6in, 
load draught 17ft 2in, deadweight 2095 tons, speed 
12 knots; Lobnitz enclosed triple-expansion steam 
engine, 1750 ih.p. at 227 r.p.m.; two cylindrical 
boilers 250 Ib per square inch working pressure ; three 
60kW steam-driven generators. 


built by the Caledon 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and | 
PLACE at which the meeting is to be held should be clearly stated. 


ASSOCIATION OF antag dat AnD =, FOUNDERS 


Thurs., June 11th.—INFORMAL M’ ego 
Faye " mith, Luncheon, “ Shell M Moulding” D D. N. Buttery, 
1S p.m. 


ELECTRIC RAILWAY SOCIETY 


Thurs., June iwi, * Di Tallant Hall, 153, See Street, 
London, N.W.1, “ Distant Dormitories,” by G. T. Moody, 
15 p.m. 


ILLUMINATING ENGINEERING SOCIETY 
Thurs., June 11th.—Ligh’ Service Bureau, Ay Savoy Hill, 
London, W W.C.2"* American Lighting Practice,” Ward Harrison 
p.m. 
INCORPORATED PLANT ENGINEERS 


a. June 8th.—DuNpee BRANCH : Visit to the sugar refining 
of the Sugar Beet Corporation, Cupar. 


Tas .» June 9th.—MANCHESTER BRANCH : ’ Club 
Al ware, Manchester, “‘ Combustion Heat and Power,” 
Cc. 7.15 p.m.——Loi NCH : Royal Society 
of Arts, John Adam Street, Adelphi, London, W.C.2, “‘ Ther 

n of Plant and ” C. G. Bower, 7 p.m. 

Thurs., June 11th.—NEWCASTLE UPON TYNE é Roadway 

— Street, Newcastle upon Tyne, “ The Plant 





Mon., June sth. — MERSEYSIDE N. BRA i 
Hous, Bold Street, Liverpool, “ Industrial Smoke Abate- 
P. H. Saunders, 7.15 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Thurs., June 18th.—Visit to the works of the British Oxygen 
Company, Ltd., i , N.W.2, for practical welding 
demonstrations, p.m. 


INSTITUTION OF CIVIL ENGINEERS 
Tues., June 9th.—Great George Street, London, S.W.1, Annual! 
General Meeting, 5.30 p.m. 
INSTITUTION OF SANITARY ENGINEERS 


Fri, and Sat., June 5th and 6th.—SUMMER MEETING : Fri., Annual 
eeting, ee oy Westminster, London, S.W.1, 


S5p.m.; “ Maple Lodge Sew: Treatment Works of the 
Colne Valley yrrs Board,” W. eee Brown, . 
by discussion, 6 p.m. ; Sat. Meet at Works, 


or tour Buffet 


Rickmans: 
Lunch by invitation of the Board, 12.30 
OLD CENTRALIANS 


Mon., fone 15th.—Chez Auguste Restaurant, 47, Frith sort. 
nase barede “Sai Samstne Tdlaghene Repeaters,” L. H. Harris. 


Jog 








